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Spring Meeting Papers the U.S. Bureau of Mines. Recently he beeame 
Very little fundamental research has been made ii sociated with the Combustion Engineering Corpor 
. nary tion. John Blizard, the jumor author of the paper 


the design and use of oxy-acetvlene welding and cu 
is fuel engineer of the U.S. Bureau of Mines 


ting equipment. Consequently the important work 


along this line by the Bureau — ‘ — , . 
Engineering Society Organization 








of Standards at the request 
of the War Department and The A.S.M.E. is) growing rapidly To grow 
with the codperation of the strength, however, close attention must be paid to tl 
Navy will be of great inte Society organization At the Spring Meeting cor 
est. The paper on this sub- sideration is to be given to extensive changes in the 
ject in this issue is to be Constitution and By-Laws, and to shed additior 
presented at the AS.M.1 light on the deliberations of the meeting, a paper or 
Spring Meeting in Chicago by the principles of organization of an engineering society 
R.S. Johnston, who was the will be presented by Morris L. Cooke Mr. Cooke 
engineer-physicist in’ charg well known as a management engineer, is active in 
of the work at the Bureau number of engineering societies and has studied the 
\ graduate of Tufts in 1908 question of society organization carefully. His paper 
Mr. Johnston was engaged in Was originally procured for the Spring Meeting Mat 
structural engineering until agement Session, where the discussion will be held 
R. 8. JoHNsTON 1914, when he joined the i 
structing staff of the Uni- The Next Issue 
versity of Pennsylvania, leaving there to teach at La- The Spring Meeting will be in session as the June 
fayette. In 1918 he beeame associated with th number of MECHANICAL ENGINEERING comes from thi 
sureau of Standards. press. It will carry some Spring Meeting papers, how- 
Increases in the size of steam locomotives hav ever, among them being a notable one by William M 
brought out design problems not hitherto deemed ot White, of Milwaukee. on the Development of the 
unusual importance, and the Spring Meeting Rail- Hvdraucone Regainer, and another by FE. G. Bailey 
road Session will be devoted to their consideration of Cleveland. on Recording Ash-Pit Loss from Chait 
One of the papers printed in this issue will be presented Grate Stokers. It will also include the papers to b 
at that session by M. H. Haig, mechanical engineer presented at the Materials Handling Session devoted 
for the Santa Fe—a railroad with outstanding experi to Road-Building Machinery 
ence with large motive-power units. 
The testing of moderate-vacuum pumps has been The Editorial Page 


much simplified by the use of low-pressure nozzles as 
described by Snowden B. Redfield in this issue. Mr. 
Redfield, a graduate of the University of Pennsylvania, 
has been in the employ of the Ingersoll-Rand Company 


fayvmond Walters has made an analvsis of the 
scholastic standing of the eminent engineers of the 
country, and in an editorial in this issue presents the 
a Mac ea Re accel A alae oe ae aa results of his study in an interesting and instructive 
pee , : os ; way. His figures show a relation between good work 
Engineering Department. He was an associate editor 
of the American Machinist in 1909-10. The method 
of testing outlined by Mr. Redfield is under considera- 
tion by the Power Test Codes ¢ ‘ommittee for inclusion 


done at school and subsequent successful professional 
work which should be an inspiration to the engineering 
student 


—_ : Intimate contact with lubrication troubles furnished 
in its revised rules. 

J. R. MeDermet in his paper in this issue emphasizes 
the need for more careful boiler-water analyses to re- 


the experience from which C. H. Norton wrote his 
editorial in this issue. Mr. Norton's exposition of th 


: fallacy involved in the insistence on cool-running bear- 
duce corrosion, especially with high steam pressures and 


rapid rates ol evaporation. Mr. MeDermet has been 
research engineer for the Elliott Company since 1915, 


ings should be of interest to every mechanical engineer 








supervising experimental work and serving as enginee1 


in charge of the Air Separation Division. After being A.S.M.E. SPRING MEETING 


graduated from the University of Illinois in 1912, Mr. 





McDermet was associated with the University Experi- - \ y 
. ‘ ° ‘ \ F 
ment Station for two years, and later with the Mellon \ ~ ileos ? 


Institute in Pittsburgh. t <n Aastste| 
ROCK '™ 





The tests of the pulverized-coal installation at Mil- eee as 
*,° yeys | 
waukee are a valuable addition to the recorded data =. - 4 
. . — , *-* 5 ' 
on the use of this type of fuel. Henry Kreisinger, the ( 
. . : ‘ or Vn ILLINOIS) _ ~ . 
senior author of the paper on this topic, has devoted ae INDIANA } vay’ 
his entire professional career to the development of | eet | Z 


economy in the use of fuel, being associated with the 
U. S. Geological Survey from 1904 to 1910, then with 
the Clinchfield Fuel Company, and since 1912 with 
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An Investigation of O 


and Cutting Blow] 


By R. 5S. JOHNSTON 
This paper reports the results of and conclusions from an elaborate 
series of tests carried out by the Bureau of Standards D. ¢ 
for the War Department on commercial apparatus for cutting and weld 
ing by the 


purpose of the tests 


Washington 


oxy-acetylene process, submitted by manufacturers for the 
and 
and 10-in 


The general conclusions from the tests were that there was a great deal 


p The welding tests were performed upon in in 
) 


steel plates 


and the cutting tests upon in., in., 6-in material 


of difference between the characteristics of different designs of cutting 
blowpipes, and that there was no make of apparatus which was equally 
proficient and economical for all the thicknesses of metal. Further, one 
of the prime essentials of a good welding blowpipe is its so-called gas ratio 
which should be unity Not any of the blou pipes tested proved capable of 
maintaining a gas ralio of unity during welding, although, as the author 
states, the welds were probably made with greater care than has ever been 
bestowed upon any like work. 

The important problem of ° flashback" receives extensive consideration 
and the author concludes that 


a blowpipe designed to be ab- 
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xy-Acetylene Welding 
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yIpes 
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WASHINGTON ( 
posed scop The 1 ( ( x and cutting blow- 
pipes werr ted to conference re cularized in regard t 
thods of test Ire tud e results of these confer 
nd correspondet tentative heme of tests was develope \ 
seri pre inary tests was started, and from the re 
test | ethod of conducting them were de 
Further stud) e it desirable t ore extend g 
tion of the cet vl blowpipe be mad rhe sig g the 
tice relieved the urgency and a much more t 
tests was proposed he results of these te d 
leciding on the fir te S. W. Miller, Me Am.Soc.M.1] 
W engaged as consulting engine¢ \iter securing og 
tions the test ( submitted to the War Departm« r f 
suggestions before being submitted to the n facture t 
Dp tus to be tested 
Several weeks of prel ry were give! er to ae ting 
‘ xpert welder ( 





Aashback 
ob- 
under working 

will be the 
eminently safe blowpipe and 
with 


care u ill produc e sound u elds 


solutely free from 


form of 


all 


also 


caused by any 
struction 
conditions 
the one which ordinary 
Such a blowpipe will be one 
that, all 


operation even 


so designed under 


conditions of 
to complete blocking of the gas 


there will 


one-to-one 


exit at the tip end 
he maintained a 
volume delivery of each gas, at 
identical pressures 

In addition to the particu 
tests 


the complete 


lars regarding welding 


here presented, 
paper gives full details of the 
series of culling lests 

N THE WAR 


ere ased 
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by 


Ili- 
the 
] xpedition- 


ise 
American 








uy Forces of oxy-acetylene 
welding and cutting equip- 
ment necessitated large pur 

chases by the Government. 


} 
i 


ela- 
tive merits of procurable, apparatus it became evident that no 
iuthentie data were available as to the relative merits of the vari- 
ous blowpipes. The Bureau of Standards was therefore requested 
by the Chief of Ordnance to make test for the determination 
of “efficiency, safety and workmanship entering into the several 
makes of apparatus’ oxy-acetylene). 


In discussions concerning th 


il 


Of necessity, the emergency of the investigation limited its pro- 


! Engineer-Physicist 
Abstract 


Ye 


U Bureau of Standards, Washington, D 
iper to be presented at the Spring Meeting, ¢ 


( 


f t 
ot 


} 


i hicago, 


Ill., May 23 to 26, 1921, of THe American Society oF MECHANICA! 
ENGINEERS Copies of the complete paper may be had on pplication 
AM papers are subject to revision. 

Published by ,permission of Dr. S. W. Stratton, Director Bureau of 


Standards. 





dav upon whi Its apparatus Was s« duled t ested 
The tests oceupied about three months 
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DIAGRAM OF ENTIRI 


] Te ? 


sureau of Standards and the several manufacturers of X\ 
acetylene equipment. 

The paper presented herewith is the result of a special investiga- 
tion conducted at the Bureau of Standards for the War Depart- 
ment as represented by Major A. B. Quinton, Jr., Tank, Tractor 
and Trailer Division, Ordnance Department, through which De- 


partment ti 


e results of the investigation have been made aval 
able for publie distribution. 


SUMMARY OF RESULTS 
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Fo thie Wy } ling Blo pipes 


we, LI a That the blowpipes most 
Et | \ to the so-called phenomer 
tS rf 4 ely : 
Ei LfZal 4] are those in which the oxygen is de 
if filer. ered at a pressure in exces 


‘etvlene is delivers 
6h That all the bl yW Lp 


Which thr 


cluding those in which = the etylene 
l delivered atan excess pressure 
as the so-called equal- or bal ce-pres 


sure blowpipes, are subject » 
hack phenom na On ACCOUNT ¢ 
defects in their design 

¢ That the cause of the development 
of the conditions producing flashback is 
the setting up within the blowpipe tip 
and head of a back pressure Which re- 
turds or chokes off the flow 

the gases 

Phat this back pressure is the ‘ 


sult of confining or restri 


ting the ve 


ume flow ol the ISsuIng {Ase- tT the tip 
. } 
end 

¢ That anv cause tending to rest 
the flow of the ynses sets 
pressure which immediately LIIS@s 


change in the amount of eacl a 


livered to the mixing chamber 
f That i 


ratio, due to the restriction of vol 


fluctuating gus i 


flow, from whatever cause, prevent 
blowpipe from ining constantly and at all times during 
operation the desired “neutral flame 
q That a blowpipe that cannot maintain under g 


conditions a neutral flame cannot logically be expected to produce 
sound welds 

h That all the blowpipes tested during this investigation eithe1 
through improper gas pressures or improper interior design ot 
maintaining neutral flan 


both are ineapable of 





The results of this investigation would seem to war- 
rant the following statements: 
For the Cutting Blou pipes: 

a That there is today no generally accepted theory for 
proportioning, for the cutting of metal of various thick- 
nesses, the volume and velocity of the issuing cutting 
jet, with the result that none of the apparatus submitted 
to test proved economical for all thicknesses. 

b That there is for any thickness of metal cut a limit- 
mg velocity of exit of the cutting jet at which complete 
utilization of the oxygen takes place, and a limiting value 
for the amount of oxygen required to produce a cut. 

ce That an increase in acetylene consumption, or oxy- 
gen consumption, or of the velocity of exit of the cut- 
ting jet beyond the limiting values, does not produce in- 
creased efficiency in commensurate ratio. 

d That a large majority of the blowpipes tested were 
equipped with excessive preheating flames for the thick- 
ness of metal the tip is specified for, and that such ex- 
cessive-sized flames are disadvantageous both from the 
standpoint of economy of operation and quality of work 
performed. 





e That considerable improvement in economy of opera- 
tion seems possible in cutting material of 2 in. thickness 
and that possibly this condition may be found to exist 
for metal of other thicknesses than those used in the tests, 

f That the maximum thickness of metal that may be economi- 
cally cut with an oxy-acetylene blowpipe of standard design when 
neither the material nor the oxygen is preheated and the cutting 
is done only from one direction, is about 12 in. 

g That the cutting blowpipes due to their incorrect design are 
subject to the same “flashback” troubles found in the welding 
blowpipes. | 
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OperRATOR'S TABLE AND BALANCES 


volume gas ratio) under all conditions of restricted gas flow and 
are therefore incapable of producing sound welds where there ts 
any liability of the products of 
momentarily confined such as oceurs in practically all welding 
operations. 


gaseous combustion being 


i That the ability of a blowpipe to consume an equal volume 
ratio of gases when burning freely and undisturbed in air is no 
criterion that it is capable of producing sound welds, i.e., that it is 
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GAGE-BoARD SysTeM 


Fic. 4 


line enters a second regulator 6, thence 


ihe board the supply 
to the top of and through an orifice flow- 


a needle valve Cc. 
eter d. The gas coming from the extreme bottom of the flow- 
ineter is then conducted through a standardized length of flexible 
hose e, containing a safety flashback tank f, to the blowpipe to be 


tested. 


hrough 


3 is a view of the operator's table, showing the use of mirrors 


lig. 
readings of the 


lor taking simultaneous 


practically 


balances. 








g. 4 g | I) 
| \ te rl ‘ 
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~/ iv ‘ ure tit? | (02 
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hae \¢ ned y O05 
», and probat 1 
With " ‘ 
wossibole muintain under al t clit . 
ing not more than 0.01 or 0.02 Ib. from the desired \ 
graphic records gave vi | evidence t tl nu Wort 
of the pressur ler which thi Vpip eC Op 
rol 
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m eo i pine ‘ a ‘ ig! v 
<Vstem 
Po records the gage 7 Lippe 
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All welding during the tests was performed up ’ - 
table illustrated in Fig. 5. Thi n-frame tabk 
proximately three leet square iM op ( | | 
irebricks On top of the firebrick- | ‘ castl 
hanneled width of about six inches throughout it eng 
Chis formed the base upon which all the plates for welding rested 
during the welding operation The plates were aligned centra 
along this base with the idea that the casting with its grooved 
surface would permit ol better heat radiatior along the line of 
weld and at the same time form baseplate or background to 
prevent possible inconveniences from the blowholes caused by \ 
bottom of the V of the 


blowing the welded material through th 
test weld plates. 
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As indicated in Fig. 5, the line of the weld was placed directly 
in front of the welder and the welding was performed from the 
back toward the operator, thus giving him a full view of the work 
The welded plates were cut so that the welds 
were 1 ft. in length. 
pairs of plates were set in front of each other with a slight space 


is it progressed, 
Where 2 ft. of weld were made continuously, 


between the individual pairs and with proper allowance for ex- 
pansion so that the process could be carried from one plate to the 
other without any interruption. The groove along the baseplate 
facilitated the preheating of the second pair of plates, so that 
the start upon the second weld was made under practically the 
identical conditions which existed when the first pair of plates was 
finished, a condition that would be equivalent to that which would 
oceur if the weld was made as one of 2 ft. length instead of two 
f 1 ft. 


THE FLASHBACK AND SAFETY APPARATUS 


Flashback-Protection Tanks. The testing equipme nt 
cluded in the gas lines two flashback tanks (f, Fig. 2, and Fig. | 
These tanks were essentially hydraulically controlled valves which 


j 
Qiso ili- 





























TANK 


I’ LASHBACK-PROTECTION 
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were intended to prevent the propagation of an explosion in the 
blowpipe or gas line backward toward the gas supply. They are 
shown in sectional view in Fig. 6. While it was generally realized 
that the installation of the water seal of these flashback-protection 
tanks might be considered detrimental, due to the absorption of 
moisture by the gas, it became evident that their installation was 
nevertheless a prime necessity as a means of protecting the rather 
believed further that, 
inasmuch as the oxygen in use generally came from cylinders that 
contained more or less water, the passing of the gas through the 
hydraulic seal of the flashback-protection tank would in reality tend 
to standardize the moisture content in the gas and therefore pro- 
duce similar effects for all blowpipes. 

These flashback-protection tanks proved extremely satisfactory 
for the purpose intended in that in several explosions they pre- 
vented the propagation of the flame beyond the flash tank. They 
generally ruptured by the blowing off of the head of the tank 
during the explosion. As furnished the rather 
thick sheet metal, fastened on with bolts as indicated on Fig. 6. 
This construction proved to be somewhat dangerous to the opera- 
tors making the tests and the tanks were therefore modified in 
their construction as indicated in the figure by having a rubber 
packing and a thin sheet of metal fastened to the top with a heavy 
annulus. By this construction it was expected that if an explosion 
developed within the flash tank the thin metal sheet would rupture 
by tearing and thus minimize danger from flying parts. 


expensive gage-board equipment. It was 


heads were of 


MATERIALS Usep IN TEsTS 


Welding Rod. The welding rod used throughout the entire 
series of tests was secured from the Naval Gun Factory, Navy 
Yard, Washington, D. C. This rod was purchased in July 1917 
under Navy Department Specification 22-W-4. A number of 
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chemical analyses were made and the percentage composition 


was found to be as follows 


Carbon 0 O24 to 0.038 Silicon 0 OO to0 OO4 
Manganese 0.05 to 0.08 Chromium Prac 
Phosphorus... 0 OL to0O O15 Nickel \ Not detected 
Sulphur 0 025 to 0.024 Vanadium ( qualitatively 


Steel Plates for Wel 
welding were ' » in 


and Cult ng The stee] plate ~ used lor 
and * 4 in The material use 
6 and 10 in All the materia 


1 
| 
used in both welding and cutting except the 10-in. was furnished 
1 


ling 
in thickness 


l ” 


for cutting was ay in thickness 


through the Engineer Corps, War Department, and was selectec 
with special reference to uniform quality for any particular thick- 
The '.-in furnished in ’ 
in size and was used for both welding and cutting tests 


plates 3 ft. by 5 ft 


The 


middle section of each plate was retained as a sample for determi 


material 


ness 


Wits 


ing the qualities of the plate The remaining pieces were used for 


During the welding tests it was the 


pra tice to use 
] 


lates that 


efore it was cut into weld specimens, so that as nearly 


making welds. 


p were adjacent to each other in the main or full plat 
is possibli 


the material used for any particular test would be identical 


The * ,-in. material for welds was received in plates 12. in 
wicle 1y t) ft in length These plates were cut up into sectior 
% in. in length, and for the full width of the plate, that is 12 i 


All specimens for welding tests were finished with a butt joint 


the single V 90-deg included-angle tv pe 

lor the cutting tests the 3-ft. bv 3-ft. by in. plates were cut 
into strips approximately 1'/,to 2 in. in width. The 2-in. material 
for cutting was furnished in sections 2 in. by 6 in. by 20 ft. Thes« 
were cut, for convenience in handling, into 5-ft. lengths and 
test operations cut lengthwise into sections 2 in. in width. The 


6-in. material was shell billet steel furnished in 3-ft. lengths and 
Was cut lengthwise in test operations. 
Chemical analyses of a part of these materials indicated that 
they were of approximately the following percentage composition 
“in. Mild-Steel Plat chee. Bilt 
for Welding and Cutting T« 
Carbon 0.14 ( 
0.32 to 0.36 


arbon 0.25 to0 27 


Manganese Manganese 0 41 to0 4s 


Phosphorus.. 0 012 to 0.013 Phosphorus 0 O11 toO0 O18 
Sulphur 0 033 to 0.055 Sulphur 0 O41 
Silicon 0.006 to 0. O12 Silicon 0 OO4 


DESCRIPTION OF THE TESTS 


The tests were started with the idea of submitting each manu- 
facturer’s equipment to the series of tests listed in a circular sent 
out under date of February 18, 1920 
tests 
One of the most serious drawbacks as a 


It was found, however, that 
the proposed series of Was excessive from the time stand- 
point. 
element was the fact that a very large percentage of the blowpipe- 
submitted for test would not operate with the pressures specified 
by the manufacturers. This condition was probably due to the 
fact that it is quite a customary practice to recommend setting the 
regulator pressures three to five pounds higher than 
blowpipe pressures. By throttling the 
handle valves the operator insures having sufficient pressure avail- 
able at all times to maintain the required velocity of exit of the 
gases at the tip end. He is therefore enabled to compensate for 
pressure fluctuations due to irregular action of the regulator, thus 
tending to minimize the development of flashbacks. The specifica- 
tions for the tests distinctly stated that at least one of the blow- 
pipe-handle valves must be maintained at full opening during a 
test. It was only by such a procedure that the gas consumption 
of a blowpipe could be definitely ascertained. For a great many 
of the blowpipes the pressures were too high to enable the main- 
full 


time-consuming 


he specified 
the blowpipe - 


gases at 


tenance of a stable flame with one of the handle valves at 
opening. 

Another quite serious source of trouble from the standpoint of 
time consumption was that due to leakage necessitating the dis- 
mantling and repacking of valves. 

In order, therefore, that the entire investigation might 
require an undue length of time it was decided that attention should 
be devoted only to the so-called primary tests, consisting of the 
welding, cutting, gas-ratio, and flashback tests. Such 


not 


pre | Tt sed 


tests as the variation of pressure within the blowpipe head, ete., 
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Gas-Rat 0 Test ; 
blowpipe is its so-called gas ratio, that is, the ratio of the volume 


One of the prime essentials of a food welding 


ol oxygen to the volume ot acetylene consumed Theoretically 
a properly adjusted blowpipe requires equal volumes of both 
In order to establish the ratios 


of the blowpipes under test each one reported upon was submitted 


1 


guises, giving the ratio of 1: I. 


to a series Of gas-ratio tests, numbered 5al and 5+ 
For these tests the blowpipe was allowed to burn freely in 
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the end of the tip was direetly over the center of a hole 2 in. in 
diameter and 2 in. deep, drilled in a heayy east-iron block 


Discussion or Test Resuitrs 


The Welding Blowpip It is universally accepted that outside 
of the mechanical features of design that affect weight, balance 
nd convenience of operation the prime essentials of a strictly 


satisiactory prece ob apparatus ar 


/ Freedom from the so-called phenomena of ‘flashback’ or sus- 


tamed backfire 





with the same tip sizes and pressures as were used in the welding = @ Safety under all operating conditions 
test- mentioned above. The blowpipe Wits support “| Upon 

bracket stand with the tip 

in horizontal position. All 


gas-rutio tests were made 
upon the tips used for weld- 
ing and no attempt) Was 
made to clean them before 
making the tests other than 
to blow them out with a 
rather high oxygen pres- 
sure. These tests might be 
expected to indicate the gas 
consumption of the blow- 
pipe with the flame burn- 
ing undisturbed from acci- 
dental obstructions, such as 
slag adhesions to the ends 
of the tips., ete., which oceur 
in actual welding practice. 
The discussion of the weld- 
ing blowpipe furnishes ad- 
ditional interesting  infor- 
mation concerning the gas- 
ratio tests. 

Flashback Tests. In’ 
order to determine the 
probable safety of opera- 
tion of a welding blowpipe b 
and, further, to secure in- 
formation concerning the 
permanency of construe- 
tion of the tip and blow- 
pipe head, the blowpipes 
reported upon were sub- 
mitted to two types of flash- 
back tests. 

One series of tests desig- 
nated 3a and 3h, flashback 
tests on the tips used for 
welding '/.-in. metal and 

in. metal, respectively, 
consisted of the standard 
series of tests used by the 
Underwriters’ Laboratories 
for determining the freedom 
from flashback and the d 


safety of the welding blow- 














The qualitv of maintain 
ing under all operat 
mg conditions a weld 
ing flame that is neithes 
oxidizing nor carbon 
izmg, one techmeally 
known as a “neutral 
flame,” which in’ the 
process ol combustion 
consumes, as nearly as 
possible, equal vol 
umes ob oxygen and 
acetylene ; that is, 
maintains as nearly as 
possible the theoreti 
cal gas-volume ratio of 
units 

The tests of this investi- 

gation were decided upon 
with the idea of furnishing 
data that would enable 
blowpipes to be compared 
with respect to these essen- 





tials 
\ study of the data ob- 
> tained at the completion of 
Cc | 


the prescribed tests showed 
sO many apparent incon- 





~istencies that it was evi 
dent that there was a gov 
erning factor that was not 
understood, and that was, 
so far as test data were 
avilable, not in evidence 
Irrespective of the fact that 
particular attention had 
been paid to insuring identi- 
eal working conditions and 
gis-pressure — ¢ mtrol, and 
that especial cave Was taken 
to secure excet dingly com 
petent and unbiased opera 
. tors, the results obtained 
6 from the welding _ tests 








pipe. Each of these tests 
consisted of four distinct op- aie 

olin : a Location of photomicrographs 
erations. rhe first three of b Fused-in metal of weld 
these operations were ame oe me 
carried out as follows: 
After being properly adjusted to neutral flame the blowpipe was 
tested for flashback by drawing the tip at varying angles across 
the surface of, and finally pressing the tip end firmly against, cer- 
tain materials. For this test a cold steel plate, a firebrick, and 
a piece of wood were used. Finally the tip was used to make a 
pool of molten metal in a east-iron block, flux being used to as- 
sist in maintaining the fluid condition of the metal, and the tip sud- 
denly plunged into the pool of metal. 

Another series of tests intended to determine the permanency 
of construction and designated as the Severe Flashback Test. 
Test 4, was carried out by supporting the blowpipe on a vertical 
sliding carriage in such a manner that at the proper instant the 
ignited and carefully adjusted blowpipe could be lowered so that 
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RAPHS OF TypicaL WeELpD 


1 Overheated metal of plate 


Etched with 2 per cent alcoholic nitric acid Magnification. * 50 


seemed extremely unsatis- 
factory. Gas ratios ob- 
tained during actual weld 
Initial or unchanged coadition of metal ing operations were eX- 
hey tremely high. Those ob- 
tained when the blowpip: 
was burning freely in air were also higher than was to be expect- 
ed. In tests for flashbacks there seemed to be a difference in 
the ease with which they could be developed in blowpipes of 
different manufacture, but there appeared to be no criterion that 
would enable one to say just why such phenomena could be 
caused more easily in some pieces of apparatus than in others, 
or why with some pieces of apparatus flashbacks could be 
produced at times quite readily and at other times with diffi- 
culty. Finally the general quality of the welds produced during 
test, although executed with the greatest care and shown by tensile 
tests to be of a higher strength than is generally secured in most 
welding shops, was far from satisfactory. 


(Continued on page 359) 








The Design of Large Locomotives 


Features Which Keep an Engine in Service a Maximum Length of Time, Reduce Maintenance and 


Repair Costs, and Increase Revenue-Earning Power 


By M. H. HAIG,! 


After discussing various restrictions and limitations in the design and 
construction of large locomotives due to the inability of existing bridges 
and tracks to carry the necessary weight and because dimensions must be 
governed by clearances of bridges and structures, the author expresses the 
opinion that the physical conditions of a road should be adjusted to the 
requirements of the locomotive, and that the only controlling factors should 
te the size of train and the traffic of the territory 

Leading features of locomolive construction such as relative size of 
cylinders, total heating surface, grate area, principal dimensions, etc., 
have been treated at length by various writers Features which have not 
been so discussed, however, are those which keep a locomotive in service 
a maximum length of time, reduce engine failures to a minimum, reduce 
cost of maintenance and repairs, and increase revenue-earning power 

Ind it is in order to arouse interest in those details which are not always 
given the attention to which they are entitled, and in the quality of ma 
terial entering into the construction of locomotive parts, that the author 
proceeds to their consideration These. in the order of their treatment, are 
Counterbalance, crossheads, driving wheels crosshead pins, piston rods 
cylinders, frame braces, boiler cracks, back flue sheet, grate rigging, water 
columns, cab equipment, and tender capacity The author's opinions 
on these topics are presented in the hope that discussion will bring 
oul the experience of others not only on these but on additional details of 


locomotive design and construction 


Hil design of i large locomotive cle ym nas on the se rvice to 
which it is to be assigned. The service vanes with the 
weight of the train to be hauled and the number of cars 


in the train, and is affected by the topography of territory on which 
it is to operate, ruling grades in each direction, length of grades, 

‘rage speed between terminals, method of dispatching, whether 
single or double track between terminals, ete. This information 
being available, it is a reasonably simple matter to determine 
upon the leading features of a locomotive to meet the require- 
ments, 

RESTRICTIONS AND LimrraTions IMPOSED 


For a locomotive to give practically 100 per cent service, its 
design and construction must not be restricted by personal opinion 

by physical limitations of the road. If the weight needed for 
adhesion in starting a given train is restricted by an opinion that 
certain wheel loads should not be exceeded or because bridges 
and track are not capable of carrying the necessary weight, then 
the capacity of the locomotive is restricted and the train must be 
adjusted to the locomotive, instead of the locomotive being built 
to suit the train. This in turn has a tendency to limit a division 
or a railroad as a whole. Limitations such as these, together with 
clearances of bridges and structures, obstructions along the right 
of way, ete., affect the locomotive design and construction The 
locomotive as a whole is dwarfed, or some of its vital or essential 
parts are so dwarfed as to cripple the machine as a whole. 

A railroad is a plant, establishment or organization for manu- 
facturing transportation. The locomotive is a very important 
part of the plant and is one of the most direct earners of revenue 
from which the transportation-manufacturing plant obtains its 
income. As such, it is a matter of business and economical prin- 
ciple to adjust some of the physical conditions of the road to meet 
the requirements of the locomotive, to prevent dwarfing it and to 
prevent sacrificing its power. Meeting these requirements of the 
locomotive amounts to meeting the necessary requirements of 
trafie. No turntable installed at a principal roundhouse should 
be less than 100 ft. long, and in many cases the length should be 
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Abstract of a paper to be presented at the Spring Meeting, Chicago, 
May 23 to 26, 1921, of Tue AMERICAN Sociery OF MECHANICAL ENGINEERS. 
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125 ft. The distance between the walls of a moder 
should be great enough to permit closing the door behind the ten« 
of a Santa Fe or Mikado type locomotive and have ample 1 
for trucking between the locomotive pilot it 
the roundhou |? ing tracks should be long enoug to Take 
rains justified by the business and tra ffir the I 
Bridges, rail and roadbed should be capable of carrying 
Wheel load « t least 65,000 Ib. per pair and of permittu 
viditional stresses resulting from freight speed of at least 45 
miles Ther I l! In meeting the requirements a) | I 1 
particul hould ( the empl 

| e) med Ve 

ened ructed wit! ( ict 
ri ( ‘ Ph 
| I OM ( 
Le ire T 
leng ke g sul 

Sul vy ( ete on vell covered by | 

nd pamphlets issued by locomotive builders and by 

hie riou ssociations, as well as by articles in the technical 
press fables of principal dimensions of large locomotive r 
btainable from the same sources, together with detailed descrip- 
tions of features of design and construction which hav et with 
general favor and some which have been short-lived \ discus 
sion Or comment on these features would therefore be largely 
repetition oj facts already presented and easily available 

Features which have not been so generally discussed and ex- 
ploited are those which keep a locomotive in service a maximum 


length of time, reduce engine failures to a minimum, reduce cost 


of maintenance and repairs, and increase revenue-earning power. 
Among these, durability of material and accessibility of parts are 
important factors. The latter implies arrangements by which 
a locomotive is made free from complicationsin construction, in- 
expensive to repair, easy to maintain, and so put together that 
needed repairs can be made handily and quickly. 

Almost as important as providing a locomotive that will meet 
the requirements ol trains to be hauled and traffic conditions, is 
providing one that requires minimum repairs locomotive that 
after one trip is ready to be turned for the next trip. 

A locomotive is in revenue-earning service only when it is haul- 
ing trains. Any road can make a study and determine what pri 
portion ol its locomotives are unserviceable and what percentag 


of the time its serviceable locomotives are on the road such in- 
formation will show what percentage of the time its engines are 
earning revenue. 

To maintain the advantages ol designs already existing ana to 
develop these still further requires the unlimited co6peration not 
only of the mechanical, civil-engineering and operating forces of 
the railroads, but also of the locomotive builders, and particularly 
of the manufacturers of material. 

The necessity for unlimited coéperation by manufacturers of 
material is evident from the study of failures of parts both large 
and small. On the principle of encouraging further consideration 
of such ecodperation by all concerned and for the purpose of arousing 
interest in those details of locomotive construction which are not 
always given the attention to which they are entitled, a number of 
details which seldom appear among “leading dimensions” will be 
discussed. 


COUNTERBALANCE 


Important among such details and one which is affected par- 
ticularly by designers and manufacturers of material, is the counter- 
balance. The blow from the counterbalance is caused by the differ- 
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ence between the weight of the revolving parts carried by the pins 
and the total weight in the wheel to balance both the revolving and 
reciprocating weights. In other words, it is the weight in the wheel 
to balance reciprocating weight that causes the hammer blow. 

Weight of reciprocating parts therefore affects hammer blow of 
driving wheels, riding qualities of locomotives, possible damage to 
track and bridges and total weight of locomotive. It is particu- 
larly essential to make these parts as light as possible, and to make 
them light the material must be durable. 

Due to the increase in weight of locomotives and to the hammet 
blow on rails when reciprocating parts are beavy, the 1915 Com- 
mittee of the American Railway Master Mechanics’ Association 
made the following recommendation: 

Keep total weight of reciprocating parts on each side of locomotive be- 

low '/16o0 part of total weight of locomotive in working order and the 
balance !/2 weight of reciprocating parts. 
An attempt to counterbalance large locomotives in both freight 
and service according to this recommendation has 
demonstrated its merit, but has further demonstrated that the 
durability of both cast and forged steel must be improved if the 
method is to be continued. 


passenger 
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iG. 1 Larirp CrossHeap Usep on Variots Tyres of 
LARGE LOCOMOTIVES 


CROSSHEADS 

The Laird type of crosshead is lighter than several other de- 
signs, its performance is very satisfactory in service, and it there- 
fore advantages in designing for light reciprocating parts 
A crosshead of this type used interchangeably on large freight and 
passenger locomotives is shown in Fig. 1. 

The construction originally employed is shown by the figure, 
with the exception of later reinforcement at C, D and FE. After 
about a year’s service these crossheads began to break, the weak- 
ness appearing in the relatively thin wall between the hub around 
the piston rod and the lighter hub around the crosshead pin. The 
same weakness developed in crossheads of similar general design 
among locomotives of three or four different classes. The defects 
which proved common to these different crossheads are shown in 
Fig. 2. 

By breaking up these crossheads in order to investigate the 
nature of the metal, it was found that in most cases each fracture 
had its origin in a shrinkage crack. The metal in most of the 
broken crossheads was found to be porous and to contain blow- 
holes or gas holes, or shrinkage cracks, cold shuts or pipes. In 
some cases all of these defects were present. 

Fig. 2 shows very clearly the difference in cross-section of the 
metal at and near the break. This difference is no doubt largely 
responsible for the defects in the metal which have caused an 
epidemic of failures. Crossheads. of this general design have been 
used for many years, and as it appears impossible to modify the 
shape to advantage, the question, then, is whether foundries can 
adjust their practices to cast such irregular sections without blow- 
holes, shrinkage cracks and other defects. This is one of the op- 
portunities for manufacturers of material to coéperate with the 
locomotive designer. 


has 


Driving WHEELS 
Another irregular section which causes shrinkage cracks is the 
cast-steel driving-wheel center. Rims and spokes are of much 


lighter section than the hub and counterbalance, and shrinkage 


cracks are not unusual at the juncture of these light and heavy 


sections. Foundries which east locomotive parts have these 
conditions to meet and it is believed that foundry practices can 
be adjusted to meet them. 
CROSSHEAD PINS 
In the development of locomotive construction within recent 
vears the union link of outside valve gears has been connected 


This reduces weight by eliminating 
the crosshead arm and by shortening the length of the combination 
well as total weight. <A 


is in eliminating the bolted connection between 


direct to the crosshead pin, 


lever, thus lessening reciprocating as 
further advantage 
the crosshead and arm 

In eliminating the crosshead arm the duty of the crosshead pin 
is increased. A broken crosshead pin is more serious than a broken 


When | 


thing else being broken and 


crosshead arm. a pin breaks there is a possibility of some- 
a very great probability of a cylinder 


head being knocked out and carrying a part of the cylinder wall 
with it. It is therefore absolutely necessary that th 
in the crosshe ad pin shall be of a good qu lity, and the 


material 


steel used 


should contain about 0.50 per cent carbon and have a tensile 
strength of 80,000 lb. per sq in. 
By reference to Fig. 1 it will be observed that the diameter of 


the union link shank of the crosshead pin Is 3°/31n. 


; 


» be considerably larger than usual in locomotive design. Even 
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Derecrs IN A Poorty 
Cast CROSSHEAD 


CATION AND NATURE OI 


though the stresses in the crosshead pin are low, this large size 
appears to be a necessary precaution against the uncertainty in 
quality of material. As a further precaution there is a */,-in 
fillet at the end of the shank. 


Piston Rops 


The greater number of breaks in piston rods of at least one rail- 
road have been through the keyway. Next in order is the loca- 
tion in the crosshead fit adjacent to the collar. Breaks in the body 
are usually adjacent to the collar at the crosshead fit and occasionally 
at the collar adjacent to the piston-head fit. 

The mechanical fit between the rod and the crosshead is often 
responsible for the breakage of the former. If there is not a good 
bearing throughout the length of the fit or at both ends of it, there 
is opportunity for a slight movement of the rod in the crosshead. 
This starts a crack which gradually progresses into a fracture. To 
facilitate making a good bearing at both ends of a piston-rod fit 
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in a crosshead, the diameter is reduced ’ in) lor a le ngth a litth 
greater than the keyway and about midway between ends of the 


fit To prevent crac ks starting In sharp corners at edge s of the 


keyway, these edges are chamfered at both ends of the keyway and 
entirely around. 

Rods with comparatively low stresses sometimes fail in such 

manner that it is difficult to attribute a « use unless quality o} 
material is responsible This is true of rods of ordinary carbon 
=teel as well as those of specially refined steel and of alloy steels 
In this is another opportunity for the assistanee and coéperatior 
of manufacturers of material 

CYLINDERS 

hailures of parts such as those described in preceding para- 
graphs, quality of material, uncertainty of evlinder cocks being 
operated, extreme variation in te mperature due to use of super- 
heated steam, foundry practices, ete., all affect the design of 
evlinders. Consideration of these and other features has resulted 


in the development of the design shown in Fig. 3, which is that of 
the cylinder of a Mikado locomotive. Except for modification 
in dimensions this represents cylinders used also on Santa Fe, 
Mountain, Pacifie and other locomotive types. The principal 
features of this cylinder are 
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Simplicity in construction 

Uniform thickness of metal 

Absence of heavy metal sections at junctions of walls 

Walls and parts ol ample thickness for strength, well ribbed, 
well braced and arranged with easy curves and generous 
fillets 

Uniform sectional area throughout length of steam and ex- 
haust passages 

Short steam ports 

Small steam clearance 

Sections of metal, fillets and other features arranged to elim- 
inate internal stresses set up in metal when cooling 

Double row of splice bolts holding halves of eylinder saddl 
together 

Double row of bolts at smoke arch 

Triple row of horizontal bolts securing cylinder casting to frame 

Depth of saddle casting directly above frame forming a box 
section and providing strength where shallow castings 
used with double-frame rail failed in the past 

Location of valve close to cylinder, permitting short ports, 
straight valve gear without offsets, and application of 
nearly straight steam pipe 

Large openings to cylinder cocks. 
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The stean nd exhaust channels are free from 
restrictions which will interfere with free flow of ste Phe 
exhaust channels are gradually reduced in area from 1 e bushing 
to base of exhaust pipe in such a manner that the er ection: 
area of any point in the channel is not larger than a1 rea throu 
which exhaust steam has previously passed. 

A weak: in castings of some large eylind ! 
\\ \| I ind 1 ( tf } port \s how lI | p 
made 2 in, t nd the distan cross the port ‘ ( 
bushing is 24 To reduce stresses 1 i er cl 
thicker thar ot walls of the ¢ g red t 
former practi it cross port | been red t 4 

e bridges } live-steam port are 2 1 tl | ve 
formerly | | in thickne nd it was not unu t 1 the 
cracked « t} igl The change was 1 e to ner ( 
sect { rhige Ith relation t the d iw t t 
reduce tende to shrinkage crac 

lo obt good eylinder « ing fre desig ! 
to | e proper cooperation of the pattern shop | indr 
Patterns must ell built d carefully checked | checker 
should exercise especial care to see that patternmaker pply all 
the fillets called for The foundry should so arrange the mold 

ee. 
5B-y 
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as to obtain uniform sections of metal lo insure this, careful 


measurements should be taken when cores are being set and a drop 
light should be let down into the mold when taking measurements 


FRAME BRACES 


Locomotive frames are subje cted to re peate d lateral and twist 
ing stresses, as well as to various other stresses, which wil! gradually 
break a single frame, but which can be withstood indefinitely by 
the application of substantial braces. An example of a pair of 
strong frames substantially braced is shown in Fig. 4, the arrange 
ment illustrated being for a Santa Fe type locomotive. Bracing 
in the manner shown has been used for a number of years very 
successfully, and with very little modification is applicable to any 
locomotive class with outside valve gear. 

Braces must be bolted to frames securely Where braces or 
castings of other parts are bolted to a frame, the bolts should be 
applied with the head end bearing in these parts and not the thread 
end. This will provide for bearing on the bolt through the full 
thickness of the part bolted to the frame. 


BoiLeR CRACKS 


In using the boiler to supplement the frames in forming a back- 
bone or foundation from which to brace machinery parts, the boiler 
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is subj l to additional stresses which resu racks in tl provide for. With some stokers, however, grate rods in tl 
hh : The most frequent eauses of these erac! vuide-vok sition are interfered with, and = this is resulted in some grate 
hy 3, \ ilve-motior brac sand the ordinary belly 1} -~ to  trame vls being lon ited alone thr =ides ) in certain cases ery 
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mer @Xp Ix the braces nd connection ire hel l dl obstruet the admis Ww tony for co MIStiol With ste 
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ower as well as upper end. W here the use of pins is not favored, — Inside diameter of connection of column to top  stean 
. 4 . : Not t 
however, a thin plate in connection with a cast-steel brace should ; 
. i | ffi i fl | il tv for , | | | . | . Inside diameter of bottom connection to boil 
prove i su ICL nt @X1D1t y lor expansion of the boiler and proper lop steam pipe as short as possible consistent with required locat 
stiffness for bracing machinery parts. forward of boiler back head flange 
—_ ' : Minimum number of bends in top steam pipe to column I} 
THe Back Five SHEE1 pipe to be lagged 
> 2 ° valves be oi te colum i“ boile either 1 top 
Boiler back flue sheets ot targe locomotives are renewed and N = sag csbacigotas _ ind _ . 
P . . pipe or in bottom connection 
patched more freque ntly on account of cracks in the knuckle ne 4° Water-column bottom connection should extend into boiler fat 
the top flange than from any other cause. On at least one road enough to clear nearby T-irons or other obstructior ipprox 


> 


the average life of flue-sheet knuckles is 3 years and 3 months, 
the maximum and minimum varying within rather a large range 

A minimum limit of distance of top flue holes from top of flue 
sheet that is considered practical is shown in Fig. 5. To omit 
flues near the top of the flue sheet sacrifices heating surface. To 
raise the top of the flue sheet above the usual location of flues 
increases the weight in the firebox, adds to the amount of water 
necessary to cover the crown sheet, and by requiring increase in 
diameter of boiler to maintain steam space above the crown sheet, 
increases the weight of the boiler and consequently the weight of 
the 

Considering the stresses and the peculiar punishment to which 
flue-sheet knuckles are subjected, it is important to specify thi- 
material carefully. The following limits have been demonstrated 
by experience as practical: 


locomotive as a whole. 


52,000 to 60,000 Ib. per sq 
.. Not less than 25 per cent 

0.12 to 0.25 per cent 

Not over 0.025 per cent 


Tensile strength 
Elongation. 
Carbon... . 
Sulphur 


THE ASHPAN 

Various details at the rear of a locomotive should be arranged 
to permit a large ashpan with smooth slope sheets at an angle 
that will permit cinders to fall to the hopper without obstruction, 
and its design should be decided on before the designs of surround- 
ing parts have progressed too far. Equally as important is area 
between the ashpan and mud ring or through parts of the pan, 
to admit air to support combustion. This area should be at least 
equal to the area through the boiler flues, and preferably a little 
greater. 


THe Grate RiaGinG 
The place for grate rods, which operate the grates, is near the 
center of the grates and above the deep portion of the ashpan. 
On locomotives without stokers this arrangement is not difficult 


mately 4 in. from inside of sheet. 


Cap EQuIPMENT 


The back wall of the eab 
boiler back head to give room 


should be far enough away from the 


for asatisfactory seat, for the applica- 


\ 2 2" 
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NOTE:~Limit line tobe increased to 2irr in des 
new boilers where this increase can ber? 


cB i 


IAF 
rade 
without reducing number of flues, ard with 
‘ 


- , , ; 
out reducing br dge below desirable limit 


Fic. 5 Top PLUES 


SHEET 


BETWEEN tow of 


Back Fuiut 


DISTANCE 
Oo} 


MINIMUM 
AND FLANGI 


tion of the required equipment, and for a man to pull the throttle 
open without striking his arm against it. A distance of 46 in 
from the face of back head at the center of fire door to the back 
wall of cab will meet these requirements. 

Engineers’ and firemen’s seats should be located where the men 
can see ahead and their vision should not be obstructed by air 
pumps located too high, classification lamps misplaced, running 
boards too high at the front, or other obstructions that might 4 
interfere with their seeing semaphores, switch stands, etc. 


(Continued on page 326) 
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Dry-Vacuum Pump Capacity Tests 


Description of New Method Employing the Low-Pressure Nozzle for Air Measurements 


Typical Volumetric-Efficiency Curves 


By SNOWDEN B. Ri 


The method of testing moderate-vacuum pumps described in this paper 
has a number of advantages The nozzle used discharges into a back 
pressure which is greater than the critical This permits the determina 
lion of several values of volumetric efficiency over a range of vacua without 
changing the nozzle The method of plotting of results described by 
the author is a graphic proof of the accuracy of the theory involved 
and permits ready estimation of approximate performance of a given 


pump 


MAPACITY tests of dry-vacuum pumps are not common and 


their actual volumetric efficiency at a given vacuum: 1 


! lv a matter of conjecture Furthermore the chara 
rixtic curve illustrating the law of the change of volumetric effi- 
vacuum ts but little known. It is the purpose of this 
paper to describe a simple, practical and undoubtedly accurat 


} 


ul ot testing dry VaCulln pulps DV Means Of the low pressure 
nozzle and to show the characteristic curve | 


of one king ot purnyp i- 
Ingersoll-Rand 


illustrated and tested is but one of many similar 


manufactured by the Company The pump 


ll-plate “valve 


pumps tested by the writer. It is not built for extremely hig! 
\ ia, but is intended for that extensive class of service met witl 
in many industrial and chemical processes calling for wh 


known as a “moderate vacuum 
Although it is not always appreciated, it is a fact that a dry 
jum pump is only a compressor working through a range of 
pressures low down on the seale. Every compressor is really 
“booster,” that is, it takes in its air or gas at one pressure and com- 


nDresses 
pre ‘ 


ind delivers it at a higher pressure. The intake mith tn 
at any pressure below atmosphere, exactly at atmosphere, or evet 
Similarly the dis- 


charge pressure may be anything, as long as it is above the intake 


hundred or more pounds above atmosphere 
pressure In all cases the evcle of intake, compression and dis- 
charge is essentially similar, although the weight of material and 
the power required will vary widely according to the pressures 


NozzLeE Tests ror Atk MEASUREMEN’ 


Within the last ten vears tests for capacity of air compressors 
ns of the low-pressure nozzle have become quite common, and 
the measurement of air has long since passed from the realm of 
ssumption to that of practically standardized methods of de 

This being true of tl 
“ur compressor, it at once becomes true for the dry-vacuum pump, 


termination with considerable accuracy. e 


they have just been shown to be members of the same family, 
nd by methods similar to those standardized for the air com- 
pressors we may obtain the exact amount of air handled by a dry- 


vacuum pump at any vacuum, 

Before going further, a word should be said in explanation 
the terms “low-pressure nozzle’ and 
These are the popular terms to designate whether the back pres- 


“high-pressure nozzle.” 


sure into which the nozzle is discharging is above the critical pres- 
The critical back pressure for an 
is 0.53 of the upstream, or initial, pressure, and if the back pressure 


sure ol below it, respectively. 


is above the eritieal, the expansion ratio is relatively low, so the 


nozzle may be called “low-pressure.”’ If, on the contrary, the 
back pressure is less than the eritical, the total expansion ratio Is 
relatively high, and the nozzle is said to be a “high-pressure” 
nozzle. The following table gives the class of nozzle for various 
pressure ratios, assuming a 30-in. barometer: 

As explained in many books on thermodynamics, if the back 
pressure is below the critical, the expansion in the nozzle is only 

‘Engineer in Charge Easton Engineering Ingersoll-Rand 
Company, Mem.Am.Soc.M.E. 

Abstract of paper to be presented at the Spring Meeting, Chicago, IIL, 
May 23 to 26, 1921, of Tae AMERICAN SocrETyY OF MECHANICAL ENGINEERS 
Copies of the complete paper can be obtained on application. All papers 
are subject to revision. 
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At 14.7 2s 82 On 
changing the upstream pressure This can be a moplished 
by maintaining the compressor discharge pressure constant i 
receiver by means of a throttle which passes thi r to the nozzle 
it some slightly lower pressure Che lower pressure beyond thi 
throttle, at nozzle entrance, will adjust itself automatically to the 
quantity of air to be passed, so that considerable flexibility may 
be obtained for compressor testing with this class of ne 
Recently some capacity tests have been mad ip vacuul 
pumps using a high-pressure nozz\ placing 


nozzle in the wall of the vacuum vessel, drawing air from the at 


mosphere, and calculating the flow from well-known formulas 
While this has been an assistance in some cases, it Is i flexibl 
method and a different size of nozzle must be used for each vacuun 
at a given pump speed. This makes it a practic mpossibilits 
to test a vacuum pump at a specified vacuum, because one cannot 


] 


tell just what size of nozzle will be required. With the “low-pressure 


nozzle a given nozzle diameter may be used for a very considerabl 


range of vacua and a capacity mensureme! may be @ at an 


specific vacuum desired 


Due to the excessive noise of a “high-pressure” nozzle and the 
inaccuracies and difficulty of reading pressure gages of the spring 
tvpe, the low-pressure nozzle with water-column pressure gage ha 
been adopted by most of the leading compressor builders and ts 
being incorporated into the new test codes of the Societv now und 
revision 

Inspection of the table already given shows that a- mas the 
vacuum exceeds about 14 in. of mercury, a nozzle discharging fro 
atmosphere into this vacuum is discharging into a pi ire below 
the critical and we have at once a nozzle of the high-pre-sure class 
We have already shown that a high-pressure nozzie Of a givel 
s1ze discharging from a constant upstream pressure int i back 
pressure below the critical will pass only a constant air quantity 
irrespective of how low the back pressure may become, and as in 
this case the upstream pressure remains atmospheric, the quantity 
ol air passed will be constant for a given-sized nozzle for ll vacua 


above 14 in. It then follows that the vacuum obtained with a 
given-sized nozzle of the high-pressure type, which passes a fixed 
quantity of air, can be changed only by changing the speed of the 
pump. If the pump speed is increased, the air must expand after 
it has passed the nozzle in order to fill the increased piston dis- 
placement, and this expansion must be accompanied by a reduction 
of pressure, which is the same thing as an increase in vacuum. te- 
duction of pump speed is accompanied by the reverse process and 
the vacuum will be decreased; but the fact remains that a high- 
pressure nozzle of a given size will pass only a constant quantity 
(weight) of air and will produce only one vacuum at a given pump 
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speed. Furthermore, it is impossible to select a nozzle of this type 


to test a given pump at a specified vacuum. 
APPLYING Low-PREsSSURE NozzLE To Vacuum Pumps 


As a more flexible and probably more accurate method of test- 
ing dry-vacuum pumps, the set-up shown in Fig. 1 lends itself 
well. In this figure the vacuum pump is drawing from tank A, 
and any desired vacuum may be produced in A and the pipe con- 
necting it to the pump by adjusting throttle B. Throttle B is 
a globe valve provided with a long handle for close adjustment. 
Its stuffing-box gland is liberally daubed with heavy oil to insure 
against leakage. The running vacuum is observed on mercury 
column £, and, as said, this vacuum may be adjusted by B to 
anything desired. Tank C has in its end the nozzle D, taking air 
from atmosphere, and the pressure drop through D is shown by the 
water column F. A thermometer G shows the temperature of 
intake to vacuum-pump cylinder and thermometer H shows the 
temperature of the air entering the nozzle. 





Fic. 1 AppaARATUS FOR Low-PRESSURE NozzLe Test oF Vacuum Pump 


We now see that the apparatus is composed of three parts 
the pump to be tested; tank A and piping in which any desired 
vacuum is to be maintained, measured by mercury column F 
and thermometer G; and tank C, which by means of nozzle D, 
water column F, and thermometer H measures the amount of air 
handled. As B is adjusted, the quantity of air handled will change. 
This will change the vacuum as shown on gage /£, and water column 
F will also change to measure the new quantity of air passing through 
nozzle D. As the drop through D is small, the pressure in C is 
well above the critical at all times and the quantity of air passed 
will change with the slight vacuum in C, as measured by water 
column F. Thus there is a wide range of air quantities which can 
be made to pass through a low-pressure nozzle of a given size, and 
by proper adjustment of throttle B any number of test points may 
be obtained as close together or as far apart as desired, independent 
of the speed of the pump. Furthermore, any specified vacuum 
may be secured at will, up to the limit of the machine. 


FORMULAS FOR CALCULATING FLOW QUANTITIES 


For calculating the flow of a gas through an orifice or nozzle, the 
best-known formula for the case where the back pressure exceeds 
the critical is that which equates the energy on the two sides of 
the nozzle and assumes adiabatic expansion in the nozzle. This 
formula is given in all books on thermodynamics and most hand- 


books. As given by R. J. Durley' it takes the form 
| © Teor is y+ 1° 
y= an x2] 
Y l Vi Py P, 

where W = weight of gas discharged per second, lb. 

A = area of cross-section of jet, sq. ft. 

P, = pressure on upstream side of orifice, lb. per sq. ft. 

P, = pressure on downstream side, lb. per sq. ft. 

V; = specific volume of gas on upstream side of orifice, cu. 

ft. per lb. 
y = ratio of specific heat at constant pressure to that at 


constant volume. 
By transposition and substituting 1.406 for y and 53.47)/P, for 
V;, we obtain a workable formula for air, namely, 


W = 2.04 = £2) ill P,\h7i? 
VT P, P, 


where 7’ is the absolute temperature (deg. fahr.) on the upstream 
side of the nozzle. ; 

This formula assumes frictionless flow and for practice a coefficient 
must be applied. This coefficient for a nozzle having a well-rounded 


1 Trans:Am.Soc.M.E., vol. 27, p. 195. 
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entrance should be 0.97 for diameters below loin 0.98 between 
Ll in. and 3 in., and 0.99 for nozzles over 3 in. in diameter. With 
larger nozzles the coefficient will remain very close to 0.99. This 


coefficient has been very carefully determined by Dr. Sanford A 
Moss, as described in his paper on the Impact Tube.! 

As P, is the upstream pressure and P» the downstream, thi . 
pression P,P, is less than unity and to raise this to a power is a1 
awkward job. Also, as Py and P, are very nearly alike with a low 
water-column pressure, i is necessary to get the ratio to at least 
five places of decimals. Unless this is done the difference of the 
powers will not be correct and the air quantity will not be exact 

To avoid using numbers less than unity, it is more convenient 


to eall P, P, - PR, which is greater than unity ‘then raise the R's 


to the required powers and subtract thei reciprocals, By thi 
procedure we obtain a more convenient formula, name ly, 
. 2.04 CAP, (1 \1425 1 \h71 
W \ ) 
i | R R, 
where Ee coefficient 0.97 to O.94 
R = ratio of absolute pressure on upstream side of nozzk 


to absolute pressure on downstream side of nozzle 
P, Ps, expressed to at least five significant figures 


06 =] 1 
a ne ae I 

one | > = 

0104! 


| | 


0100 - fp 


f) 
VVe 


0092 


(pn) 
ran) 
rod 

> 


5 


) 3 
& 
| 


Valves of * (k 
oOo 
Oo 
poe 
Ss 





6 
020 
P4 
L028 


0 
10/2: 
fall 
ry) 
VC 
10 
120 
4 
” 
4 
4 


oO 
1000 
fa’ 
iw" 


| 
i 


Values of R 
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FORMULA 


Even with this modification it must be admitted the formula is 
cumbersome and for that reason the writer plotted the curve 


shown in Fig. 2. The absciss# are values of R= P, P»., which 
are therefore greater than unity, and the ordinates represent values 
of the complete radical y [(1/R)'429 — (1/R)!-7!?]. By means 


of this curve the process of figuring the weight of air handled is 
very greatly simplified. 

After obtaining the weight per second, or per minute, of the air 
flowing, this should be changed to the volume handled by the 
pump so as to express it as a percentage of the piston displacement. 
To be perfectly logical, it should be expressed in cubic feet at the 
temperature of pump-cylinder intake as shown by thermometer G, 


1 Trans.Am.Soc.M.E., vol. 38, p. 761. 
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hig. 1, and at the pressure of the cylinder intake, which is thy po I mart of the curve tl ! ( ( 
vacuum shown by mercury column E. The cubie feet at thi close reading ery difficult d correct plotting t j 
ondition will be obtained by dividing the weight of flow ealeu- 1» | ghtest deviation to t] cht or left lt f 
ited from the nozzle readings—water column F and temperature high ' ie curve ' . 
t H, Fig. 1-—-by the weight per cubic foot of air at the absolut 1 { 
ressure of vacuum read on U-tube at FE and temperature measur t d ed tl met 
t G, big. 1. The specifie weight dry air at any temperat Ts the diagram. Fig. 3. are exm ; 
' lay be caleulated from the formula F niet iodiow dmteion= that in lw the (; ; 
: 0.1874 Chis is correct ise this is the temper 1 i ( 
receives tl r. The only differes twe t} » Cul 
where pecific weight at the pressure P and the te mperature 7 Is the pressure at which the air volume expr te 
lb. per cu. ft ) hur gy ! thi lum ! f 
P = absolute pressure at which the specific weight is to be 
found, lb. per sq. ft. 
l ibsolute temperature (deg. fahr.) at which the specifi =< 
weight is to be found. i 
SLIDE-RuLE Formura 

lor those preferring to use a slide 1 ile for calculation, th follow \ . 
ng formula, based upon the principles of hydraulie flow. but modi \ 

fied empirically, will yield values very close to the longer formula \ 
ilready given, provided the nozzle water column is not over IS \ 

20 in. Below this limit the agreement is quite close at most \ 
points, but varying about one half of one per cent, being that mu 

gh around 8 or 10 in. and that much low around 20 in. wate \ I 

ul Phe formula, however, is so easy to use that it is prefer \ > 

le to the longer on dat low water columns uund +4 it \ 

ertainly more accurate, as the ratios in the longer formula the ‘ 

‘ ! 1 urate calculation The formu 

OU) at \ 
0 3.64 Cd M1 r ) 
Vp. 
Q) Ine feet flowing per minute at absolute pressure x 
ide of nozzle and temperature show ; 
by thermometer on tream side of nozzl \ 
( coefficient of flow 0.97 to 0.99 as befor \é 
diameter of nozzle throat (smallest sectioy 
I] observed nozzle water column, in. + i | 
| bsolute temperature (deg. fahr.) show ne f ; 
eter on upstream side of nozzle Ac | 
Fr bsolute mean pressure: that is, the erage betwee 
the pressures on upstream and downstr sce \ 
of nozzle, lb. per sq. in 

As Y will be expressed at pressure of downstream sick VAAL , \ + 

lft perature wn by nozzle thermometer on upstre sil \ | 

nu De re leulated into volume at the vacuum shown 'y mer- } | 

iry colur t F and temperature shown by thermometer at G 1} 
hig. | betore. This is, of course, done by changing the volum« \ 

erse| the absolute pressures and directly as absolute ten ae 
perature It should be noted that this formula expresses ( a ” \ 

wnestre nozzle pressure, which is below atmospheric pressur: \ 

y th int of the nozzle water column observed + cai eal tame VI 
PLoTTinG Test Resutts 05 —— : a0 an mo 

So much for methods of test and caleulation. The next im- Per Cent Va ’ 
portant step is the plotting of the results, and here we meet lact Meru f + VoLUMET! {ESULT 
which is very convenient for the experimenter. This fact is. that 
if the quantities of air at various vacua handled by a pump at — pressure nd as one of the pressures is atmospheric and the ot 
onstant speed are calculated into volumes at atmospheric pressure the absolute pressure of the vacuum, the pressure ratio is simply 
nd the temperature of the intake to the pump cylinder (thermom- the ratio of compression of the pump cylinder, provided the dis 
eter G, Fig. 1), and if these are expressed as percentages of the charge is atmospheric. Therefore, with atmospheric discharg: 
lapsed piston displacement of the pump cylinder, we obtain what and having calculated and plotted the atmospheric volumetri 
may be termed “atmospheric volumetric efficiency” and this will efficiency, as shown by the diagonal, almost a straight line, the curved 
be very nearly a straight line when plotted against vacuum. In _ line of true intake volumetric efficiency may be obtained by multi 
lig. 3 is such a curve, as shown by the diagonal line marked At- plying the values on the diagonal line by the ratio of compression 
mospherie Volumetric Efficiency. This was taken from a small Of course. if the pump discharge is not atmospheric, the values of 
pump designed for moderate vacuum. In this diagram abscissw the diagonal line should be multiplied by the ratio of the atmos 
represent vacua in per cent of the observed barometer and ordi- pheric pressure (barometer) to the absolute pressure of the vacuum 
nates represent percentage volumetric efficiency. at pump-cylinder intake. 

Having arrived at this very simple form of volumetric-efficiency Even after the true volumetric efficiency curve is plotted, it 
curve, the ease with which points along the entire line may be read usually easier and more accurate to obtain the true values by pick 
will be noted. This should be compared with the difficulty of ing them from the diagonal line and multiplying these values by 
reading the true volumetric-efficiency curve, expressed at condi- the pressure ratios. The steepness of the curve of true volumetri: 
tions of pump-cylinder intake, especially at the higher-vacuum _ efficiency is too great to read accurately, 
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EVIDENCE OF AccURACY OF NozzLE TESTS 


Right here is an excellent opportunity to say a few words to con- 
vinee the skeptical of the accuracy of the low-pressure nozzle as 
an instrument for the measurement of air, as exemplified by these 
vacuum tests. In such a test we have at the lower right end of the 
diagonal line, the point showing maximum vacuum with closed 
intake, that is, with no air handled and no nozzle at all. Follow- 
ing up the diagonal line, the next four points were obtained with 
a °/s-in. diameter nozzle with water columns progressing from just 
under 4 in. to about 13 in. The next three points above these 
were with a l-in. nozzle with water columns from approximately 
3°/; in. to about 12!/o in. { 
diameters 1.75 in., 


After these points follow nozzles of 
2.00 in. and 3 in. with water columns up to 
just under 15 in., each nozzle being able to handle several different 
quantities. In such a vacuum test, then, we always have a series 
of nozzles, beginning in this case with 5/, in. diameter and ending 
with 3 in. diameter, with water columns of several heights for each 
one, and in a very large number of tests which the writer has made, 
never has there appeared to be any visible break in the curve ex- 
cept what was well within probable experimental errors, showing 
where one nozzle size left off and the next size began. Consider- 
ing that each smaller nozzle leaves off with a relatively high water 
column and the next larger diameter begins with a low water column 
and furthermore that the smallest nozzle links up with the point 
of no nozzle and no air, this is also a very good argument that the 
formula used for calculating the quantity of air expresses the law 
of nozzle action very well, indeed. 

Another point should be noted, and that is that in such vacuum- 
pump tests the upper left end of the diagonal line which, by the 
way, is also the upper left end of the true volumetric-efficiency line 
(the pressure ratio being unity), shows volumetric efficiency around 
95 and 96 per cent. As at this point the machine is taking in air 
with atmospheric intake and also putting it out at atmospheric 
pressure, under these conditions the pump cylinder really acts as 
a rough kind of displacement meter checking the nozzle. Of 
course, with the extra large amount of air being handled under 
these abnormal conditions, a slight compression takes place inside 
the cylinder producing a little heating and other small losses which 
prevent the volumetric efficiency from actually reaching 100 per 
cent of the eylinder volume. If the nozzle were to show over 100 
per cent volumetric efficiency we would know it was inaccurate. 
So far the writer has never seen a case of this sort, which cannot 
be said of some other methods of test he has observed and results 
he has seen reported in all seriousness. Being just under 100 
per cent, and sufficiently under to be justified by working condi- 
tions, appears to the writer to be a very good argument for those 
who are skeptical. Other more scientific determinations, notably 
those of Dr. Moss, prove the result beyond dispute; but these 
vacuum-pump test curves have always served to quiet the objec- 
tions of those who lack scientific knowledge, but who require con- 
viction by an obvious, though perhaps approximate, method. 

KrrecT oF VALVE AND Piston LEAKAGE 

The effect of valve leakage has been mentioned as a cause for 
the departure of the atmospheric volumetric-efficiency curve from 
the straight line. It has been observed that with leaky valves 
the diagonal line will sag, especially at the high-vacuum 
or right-hand lower end. With appreciable valve leakage 
the line coming up and to the left from the closed-intake, 
maximum-vacuum point, will have a very decided bend in 
the first two inches of vacuum decrease. This bend in the line 
will be curved downward, which of course puts the curve lower 
for a given vacuum. When the points on this sagging diagonal 
line are multiplied by the ratio of pressures, as described, to ob- 
tain the true intake volumetric efficiency, this latter curve will 
simply lean further to the left. This means that the true volu- 
metric-efficiency curve will not rise as rapidly as the curve corre- 
sponding to a diagonal atmospheric volumetric-efficiency line with- 
out sag. This again simply means that the true volumetric effi- 
ciency at a given vacuum will be lower, which naturally follows 
for a pump having valve and piston leakage. 

With the above-described effect of leakage, it is clear that the 
true curves of a given pump cannot be drawn without actual nozzle- 
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test measurements at several vacuum points near the maximum, 
as already described and illustrated in Fig. 3. For this reason any 
estimates based upon an assumed characteristic curve cannot be con- 
sidered accurate, and if it is desired to be on the “safe side” without 
actual capacity tests, it is well to put an appreciable sag in the di- 
agonal line used as a basis of estimation. 
to the upper two inches of vacuum. 


This refers particularly 


The approved shapes of air-measuring nozzles will be described 
in the forthcoming air-compressor test codes now in preparation 
by the Power Test Codes Committee and the latitude to be allowed 
will be quite broad, just as long as the approach curve is well 


rounded. Special curves of compound radii have not been found 


to possess any particular virtue. All this is good news to the 
experimenter along these lines. 
NOZZLE SHAPES 
Something must now be said about the shape of the nozzles 


used. Coefficients already mentioned were for nozzles having well- 
With nozzles of this kind the coefh- 
cient has been found to be much more stable than when an attempt 


rounded approach suriaces. 


is made to use a so-called “sharp-edged”’ nozzle. It isa practn | 
impossibility to make a nozzle with a perfectly sharp edge and.it 


1 


as been found that with the slightest degree of bevel or round 
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the coefficient may 
vary widely. With the nozzle having a rounded approach it has been 
found that the coefficient will not change with change of approach 
radius within wide limits. 

Fig. 4 shows a very convenient form of nozzle. It is made with 
a pipe thread on both ends so that it can be used at will on the 
intake side of a vacuum pump, or on the discharge side of a com- 
pressor. The approach surfaces may have a radius of anything 
from 0.6 of the throat diameter, upward, with inappreciable effect 
upon the coefficient. The throat is followed by a straight or 
cylindrical portion. It is recommended that this be not less than 

, the throat diameter, and it may probably be as long as the 
diameter without affecting the coefficient. Anything longer 
might bring in an additional friction influence to reduce the co- 
efficient very slightly. A short straight portion has been found 
really essential to secure smooth flow. 


ing or other deviation from the perfect edge, 


NOZZLE ON DISCHARGE SIDE 


In some cases it may be desirable to put the nozzle on the dis- 
charge side of the vacuum pump. There are two objections to 
this, although they are not very serious. First, to eliminate the 
pulsations of the discharge two tanks will have to be put in series, 
with the nozzle in the second tank discharging to atmosphere. 
This aggravates the second objection, namely, the compression 
ratio, which would necessarily be increased, and _ therefore 
reduces the volumetric efficiency of the pump. This back 
pressure will also be different for different vacua and nozzle 
sizes. Any throttling between the two tanks to remove 
pulsation makes this much worse, and if the pulsations are not re- 
moved the readings of the nozzle will be incorrect. No throttling 
or otherwise damping of the pulsations of the nozzle water column 
will help, as the error comes in the pulsations of the actual air 
passing the nozzle. Throttling on the intake side is just what is 
required to get the vacuum, so that, all things considered, the nozzle 
on the suction side is undoubtedly to be preferred. 
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The Interpretation of Boiler-Water Analyses 


By J. R. McDERMBET 
With the increasing use of economizers, higher steam pressures and 

higher rates of evaporation, it has become as necessary to consider the 

corrosive effects of a boiler water as its scale-forming properties, if not 


more so 


Because of this the author has prepared the present paper 
which discusses briefly the limitations and applications of a technical or 
mineral analysis; advocates the use of a partial sanitary analysis as 
forecasting possible trouble due to pollution; and indicates the significance 
of the analysis for dissolved gases in relation to the conditions under 
which the water is used. A laboratory procedure sheet is appended to 
illustrate and make useful the facts discussed 


He chemist in performing a technical water analysis proceeds 


along and by 


tion, selective solution, precipitation, ete 


conventional methods 


processes o| evapora 


ck termines gu 


tities which he may submit for consideration directly, calculate 
Into terms of elemental ions and ton radicals, or hypothesize int 

rious chemical compounds whicl re assumed originall 
have existed in the water Irrespective of how result e sub 
mitted it is possible to caleulate back into ion values, to wl 
may by pphed certain generalization with tl ! ! thor 
howevel that ti line re rrived t nitiall ty) flexibl 
methods and onnected with t roperties t| ter onl 
through deducti relationship 

The «iis olve | chemi il Common Vater W cl \ | ith 
mately become scale on the boiler iris ire re tive! slightly 
soluble in a physical sense Chemi they are characterized 
is feebly hydrolyzed salt and as such they are capable of very 
little dissociation in water—and then only into a verv limited 
number of ions or electrified particles: namely, thos the salt 
itself and those of the dissociation with wate 


Corrosive salts, on the other hand, are characterized as being 
both hydrolyzed and highly 


that of a strong acid or base. 


ionized, one of tons at least being 
If the chemist’s ionization constants 
are applied to a group ol these salts representative ol a natural 
water, a bewildering series of relationships develops, due to the 
number of ions and their mutual effect in displacing the equilibria 
of each other. Such a procedure, however, is irrational for three 


reasons (a) lonization constants experimental factors de- 
termined for normal temperatures only and are not necessarily 
The water molecule is of the 


, and water in its transition from liquid to superheated 


are 


valid at boiler temperatures. (4 
form (H.O 
steam undergoes a change of molecular grouping Irom the dihydrol 
into the monohydrol form. This transition is not abrupt at the 
change of state but gradual with rise of temperature. The mono- 
hydrol form which exists in small proportions at normal tempera- 
tures apparently occasions both the hydrolytic and dissociation 
phenomena. (c) Concentration of impurities in a boiler operating 
it high rating and high circulation velocity varies widely at different 
points in the circuit, the concentration increasing at regions where 
the water is abruptly accelerated. The rule of experience alone is 
pplicable to those classes of impurities. 

The laboratory-procedure outline appearing later in’ the 


paper 
empioys the following basis of distinction: 


The values obtained 
in the analyses are computed into those compounds 
scale as far as the analytical values suffice 


which form 
In this grouping ab- 
normal silica is the only constituent which is capable ol causing 
corrosion and its action is mechanical in permitting local over- 
heating. To the remainder of the impurities limiting values are 
assigned, either on a percentage or an integral basis, the integral 
values being reserved for those constituents which are virulent 
Sodium is ordinarily a fictitious quantity employed to balance 
combinations, but if the water analysis indicates a possibility of 
danger according to the criteria employed, a real value of sodium 
is determined and compensation is allowed for its presence. Sodium 

' Research Engineer, Elliott Company, Assoc.Mem.Am.Soc.M.E. 

Abstract of a paper to be presented at the Spring Meeting, Chicago, 
May 23 to 26, 1921, of Tue American Society oF Mecuanicat Enat- 
NEERS. Copies of the complete paper may be obtained gratis upon appli- 
cation. All papers are subject to revision. 
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is SO strongly | ic in its chemical properth hat its hel LOT 
solution can be predicted with some exactness, and the hydrolyz 
products sodium salts are themselves inhibitors « Orros) 
It is only the relatively pure waters whiel roduce danger 
| | u 


thy 


condition sum of dissolved solids decreases the liabilit 
toward cor ion disproportionately increase Bevond at 
purity ent 1) parts per million, corrosive waters are almost 
invariall | bnormal chemical analy is so that the d nger 
med pare Below 50 to 60 parts per 1 or hi 
technical analysis, even if it shows no unfavoral 
ustually ifficient unl hye torv of the origin « wate 
finsite now or su vater 
T rie ‘ 
THe Ss \ Ys 
“= ' ‘ ‘ = 
vhiel , deter reig T 
Pechnique | » highly developed " 
that it j ” , ' ben Os eam the Bane 4 d 
+} F thy t | F A they ‘ 
iustrial, org getable, « \ ( ! 

Indust pollu isuall est nt 
haracter wound hich 3 roduct of pros 
manu re \sick I rine ind pi | \ why 
usually reveal themselves unmistakably i he technic 
this class of pollution mav occur in extreme dilutior et | 
harmful in pure waters 

Under the heading of organic vegetable contaminat \ 
grouped the products of algal growths, water plants in stagnan 
hodies of water, and the run-off from uncultivated land, particu 
larly marshes, and deforested or forest fire areas.  ¢ hemically 


such contamination manifests itself either as acidity due to weak 


organic acids, or as nitrogen compounds. In the power plant the 
physical damage resulting from organic acids appears principally 
the of lines, turbines. and vapo1 
spaces of condensers; in other words, in apparatus where moisture 
from partial Unlike 
the feed where 


the acids is very great are 


in corrosion saturated-steam 
condensation 


and boilers 


reasonably 


accumulates dissolved-gas 


contamination, lines of 


the dilution 
and the corrosion 
does not exhibit its greatest vigor in a narrow zone of te mperature 


exempt, 


Undoubtedly the presence of dissolved oxvgen accelerates the 
corrosion, but the organic acids polymerize or change their form 
rapidly and the action is not indefinitely evclic as in the case of 
some mineral acids. 
Nitrogen compounds—and in particular ammonia—originating 
in organic vegetable pollution confine their attacks principally to 
copper and brass fittings and the 


steam flow. 


iron is exempt in the path of 
In dead-end spaces serious Corrosion may occur on 
both ferrous and non-ferrous metals, but aside from this the damage 
is usually inconsequential. Dissolved carbon dioxide in : 
concentration due to bicarbonate alkalinity 


Sewage contamination 


! pre ( inble 
nee el rates corrosion 


may be classified as recent o1 
and further divided into household refuse and animal or 


excrementitious 


remote, 
human 
matter. The latter, unless it exists in a quantity 
that contributes a dangerous chlorine content, sludges in the boiler 
and be dismissed without further 


matter and greases Irom household wastes if of recent origin con- 


may comment. Oleaginous 


tribute to foaming, priming and corrosion much as do organic acids 
of remote origin which 
has been oxidized by aeration and bacteria action shows high ni- 


ii 


if in considerable concentration. Sewage 
trate content and sometimes nitrites, depending upon the extent 
of the natural purification. While the criteria in such ca 
the nitrate content and the qualitative presence of nitrites, 
introduction of both of these into a boiler water in 
tion is earnestly to be avoided. 


ses are 
the 
any concentra- 


THE Disso.tvep-Gas ANALYSIS 


The analysis for dissolved gases is confined entirely to the de- 


termination of dissolved oxygen. The position of dissolved carbon 
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0 MECHANICAL 


anomalous The researches of the author have been 
onecerned with the simultaneous removal of carbon dioxide and 
and are inconclusive; the published results of Speller 
incline to the view that carbon dioxide in the absence of oxygen Is 
not pre judicial, ( 


arbon dioxide has occurred have usually accompanied a 


loxide 


Is 
xXVZen, 


‘ases where corrosion directly chargeable to 

high- 
bicarbonate alkalinity or been complicated by ammonium com- 
It is probable, however, that increased rates of driving 
attitude toward 


pounds. 
will compel an entire reversion of boiler-watet 
lkalinities. 

Analytical methods for determining dissolved oxygen are avail- 
able in standard. chemical textbooks, and methods of manipula- 
tlonp adapted to the engineer’s needs have been discussed in the 
technical Methods for determining dissolved 
fortunately and unlike other analyses on water determine definitely 
ind directly the constituent sought, and it only remains to apply 
the information intelligently to the elimination of corrosion prob- 
While deterioration of the ferrous results at all 
stages of the water and steam cycle where water and oxygen are 
present as such, in all but two cases which have developed in the 


press.” oxygen 


lems. metals 


writer's experience alleviation has been sought only for steel- 
or hot-water feed lines 
Che characteristic manifestation is the wasting of cast iron and 
pitting of steel surfaces, sometimes accompanied in the latter cast 
by a pseudo-stalagmite formation. 

It is impossible with commercial pipe materials to formulate an 


tube or cast-iron economizers, boilers, 


opinion as to how long a hot-water boiler-feed pipe system will 
last. It appears, however, that if the oxygen content is kept be- 
low 0.7 ce. per liter (0.7 part in 1000 by volume), the gas volume 
being reckoned under standard conditions, the life of the feed lines 
will be of such a length as to prevent ascribing the ultimate failure 
to oxygen. It may be taken as axiomatic, however, that the re- 
duction of oxygen content to the lowest consistent value is always 
a desirable precaution. 

Boilers that operate below rating rarely suffer any damage, 
whatever may be the oxygen content of the feedwater. As the 
rating goes up, however, damage appears, but if the concentration 
is kept below 1.0 ce. per liter the boiler seldom experiences pitting 
action. Boiler seale is a fairly efficient protective agent against 
this form of attack. Unfortunately, scales of predominant silicate 
or pure sulphate composition introduce a different corrosion loss, 
in that there is an amalgamation at the boundary between the 
iron surface and the scale through the intermediation of iron oxide 
The use of mechanical tube cleaners in removing this seale results 
a severe detrition loss from the iron surfaces which may very 
markedly shorten the life of the boiler. 
from the boiler feed to the extent that existing apparatus is able 
to accomplish it, 


in 


The removal of oxygen 


does away with this amalgamating action, and 
these classes of impurities in the absence of heavy carbonate forma- 
tions become self-sealing. 

Boilers rarely present simple corrosion phenomena. Usually 
trouble arises from a complexity of causes. Corrosive dissolved 
solids which yield free acid radicals and dissociated acid radicals 
and dissolved oxygen are mutually accelerants of pitting action. 
With such boiler waters the removal of dissolved oxygen is a worth- 
while alleviation and a guarantee against regenerative action with 
a stable acid ion, but it is not a cure. Chemical treatment of the 
water is the most logical corrective if it is properly controlled and 
is not based on excessive alkalinities; but in practice the results 
obtained are usually far short of the ideal and need to be sup- 
plemented. The pitting of the surfaces presents the same general 
Where it is directly chargeable to dissolved g: 
in that the area of 
virulence is confined to parts where the circulation is sluggish, 
and entirely to the water space. In boilers subjected to severe 
acid corrosion, however, the pitting may extend into the steam 


space. 


ises 


ippearance. 


the action is more or less selective, greatest 


The corrosion of a cast-iron economizer likewise presents two 


‘A Method for Practical Elimination of Corrosion in Hot Water Supply 
Pipe, F. N. Speller, Jour. Am. Soc. of Heating and Ventilating Engrs., 
vol. 23, no. 9, January 1917. 

2? Simple Methods for Determining Dissolved Gas Content of Boiler 
Feed Water, J. R. McDermet and D. Wertheimer, Power, Nov. 2, 1920, p. 686. 
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iron in its initial 
rapid than that of steel, but the adhering residue products from 
the 
protective coating which arrests further action. Cast 


aspects. The corrosion of cast stages Is more 


COrroslon graphitic carbon and silica—immediately fo 
ron Ccono- 


t hae 
tive coating, has most nearly the appearance of erosion, and take 


mizer corrosion is due to the continuous removal of proter 


place in the headers and tube ends where watel velociti Ss ore 


changed. This erosive-corrosive action will disappear if the oxygen 
kept below 0.7 ce. 


that the water does not deposit scale on the economizer surface 


content of the feedwater 1: per liter, provided 
conomizers in the past have been principally waste-heat adjunet 
Q)-250 deg 
it will 


Where 


the temperature and character of water combine to produce ( 


operating between the extreme temperature limits of 
fahr., if these limits extended 
doubtless be necessary to lower further the oxygen value 


and are in future practice 
iling 
on the Cast-1ron tubes which hecessitates the periodical ul 
the 


per liter 


lly 


renove 


mechanical tube cleaners, safe oxygen limit i 
reduced to O38 ce 


t he 


Automat Le 


The tube cleaner not only 


existing protective coating which has formed, but disturb 


the surface layer so that a new one is slow in forming 
and different met] 
as the maximum oxygen content 


<teel-tuby oO 


Jacobus and Speller lI 
have 


bhi 


idependently 
established the value 0.2 ce 
which will prevent accelerated corrosion in a 


hy 
onomizel 
Phe allowable content which will permit the realization of a profit 
able operating life from the economizer mav conceivabl be lower 
than 0.2 ce per liter, but this ean be determined only after veat 
experience 

The most virulent steel-feed-pipe corrosion occurs between the 


temperature limits 1S0-200 deg. fahr; and no such range is ex 
hibited by the steel-tube economizer. Water in its passage throug! 
and temperature clevation in the economizer gradually rejects 


it } ibbles whic Cll 


portion of its dissolved gases in the form « 
blish for 


to the tube wall and by coalescence esta themselves 
slower rate of travel than the water, whose velocity is mater 
ally below the region of turbulent flow Besick Ss mate rislly 
reducing conductivity, these bubbles through their oxygen ¢ 
tent both oceasion the corrosion and distribute it over the enti 


suriace. 


The characteristic corrosion phenomena in the case of stee 
tube economizers are pit holes. The primary cause fo 
may be exceedingly small pieces of imbedded mill scale or segre 
gated impurities in the metal which form electric cells and oceasior 
roughness, or an initial roughness on the surface to which the 


bubbles of gas adhere and produce minute air pocket The ap 
pearance of a pit hole is accompanied by a stalagmite rach 
like growth ol corrosion products c mplete lv cove ring the put hol 


b irri le like 


These 
ances consist of three successive layers of iron hydroxides in the 
order of their proximity to the iron surface, Fe(OH),, Fe(OH). 
and Fe(OH)s, which in their dehydrated forms correspond resy 

tively to the ferrous, black, and red oxides of iron, ' 


and projecting above the surface 


1 


wre 


he hydroxice 


protubs - 


Fe;(OH)s only is adherent, and constitutes the binder and the bulk 
of the volume. The growth of these projecting surfaces further 
rrests the bubbles and the electrolyti potentials a elerate the 


tion, but all causes combine to keep it very localized The result 


punctured surface. 


LABORATORY PROCEDURE IN WATER ANALYSIS 


Division water 


(S), and 


the Condenser 
to 


1 If 
circulation, perform (7), 
basis. 

2 If the sample originates with the Air Separation or Research Divisio 
perform the analysis according to the detailed procedure which folk 
A memorandum from the chief of the division erned 
\vering as far as data permit the following facts 


with 
calculate 


the water originates as a 


according report thi 


cone will be iss 
cr 

a Purpose of the analysis 

» History and origin of the sample 

ec Any physical observations which would direct a preponderar 
suspicion toward peculiarities to be expected in the analys 
1 all numerical results in parts per million (p.p.m.) 
Record from observation in clean glassware qualitatively 
a Turbidity 


b Presence of visible suspended matter 


tecor« 


ec Color 
d Odor hot 
e Odor cold. 


Continued on page 342 
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Boiler Tests with Pulverized Illinois Coal 








By HENRY KREISINGER, MILWAUKEE, WIS AND JOHN BLIZARD, PITTSBURGH, PA 

In this paper the author presents a summary of the results obtained tion ol coal it burned in the | lant under ordinary operating 
in an extended series of tests of a 468 hp. water-tube boiler fired with ditions Test Ne il was made with the same condition of ¢ 
pulverized Illinois coal the three prey is test but with the ll Vill 

Z . , 

The results show that contrary to the customary specification, it is Cooling coll over the hearth and along the w ear tl tt 
not necessary to pulverize the coal to the extreme fineness of 85 per cent of the furnace t cilitate the removal of | Tests N ee 
through a 200-mesh screen in order to get good combustion and good effi to 35, im ere de with the same u ‘ ! ere 
ciency This ability to burn coarser coal means increased capacity i test No. 31. but w ith the coal pulverized t Lie er aegre 
of the pul erizing mills and decreased cost of coal preparation Hneness Pest NO ob to 5S, Inclusive, were mace Wit! 

The results also show that it is not necessary to dry coal to about / me lurnace rrangement nti previous tour test 
per cent moisture in order to burn it successfully in pulverized form mndried 
and it is stated that with most eastern coals drying is not at all necessary lig | t rl gement tI Dur i it 

Good results can be obtained when the coal is burned at rates varying “4 over the eart nd near the bottor thie Irnace l 
from 0.5 Ib. to 2 Ib. per cu. ft. of combustion space per hour, and the best — cooling coil cor ted of three lengths of 2-in. pipe over tl] 
results at a rate of | to 1.5 |b ind two lengt ng the side wall nd the rear vw Dh 

: total surface of thi ' 1S t 
HIS paper gives the summary of the results of a series of 
ll tests made on a 1OS-hp kedgemoor boiler equipped with 
a Foster superheater and fired with pulverized coal at 
the One ids Street Station of The Milwaukes | lectric Railw \ 
an _— / 
nad Light ( OmMpany, Milwaukee, Wis The tests were race - — a - 
by the Fuel Section of the U.S. Bureau of Mines in cooperation ; 
with the Research Department of the Combustion Engineering ; Sain ee 5 
Corporation The powdered-coal equipment was designed and 2) | 
installed by the Locomotive Pulverized Fuel Company The , y/ 
coal burned in these tests came from the Illinois coal field. Th t 
object of the tests was to determine what overall efficiency ean t 
be obtained with pulverized Illinois coal under various conditions — cow i ie 7S 
Meinte ne Taw é ace 
, er — Ps 
- : : = P. 
2 5} S 4 y | 
ark j — | 
| | / \\ A rp YW > nT] | 
i 4 fi rs Z)\ r 
[ 7F ’ a Fs } 4 7 
i J j ry 4, a F spe beeed = / 
A eee ve Ld / : j 
= it i | "eed Bir J / 
i ‘ rR ' ¥r . 7 s / 
= 
a / 
‘ ; \ v ? / 
~ _ ] 2 / 
me | ; 
5 Dy ad i ww 
“ible ching , 
Lal Fic. 2 ( Weicn \ ‘ Us Pests 
= 8 i 
oy A T i 
a 4 4 d j > 1 } 1 : " ) 
e j i Fig. 2 shows the coal-welghing apparatus which Was placed 
iY . F 5 j P . — 
i y i =< between the storage bin and the teed bin here were two burners 
. ty—4 i and two feeders. ind the coal to each feeder was weighed separately 
' j il ‘ : : 
we l! i The weighing tanks were connected to the storage bins and the 
ee ee feeder bin by flexible canvas connections to permit weighing and 
in J + 4 +) i ' ; 1 
] j i to prevent the eonl dust trom ese ping mto the room when the 
i | j : ' : 
} J weighing tanks were filled and emptied he tests were started 
WO Ter — eis SFR ee > and closed with the feeder bins empty 
Y Y ‘ 4 i , rm : 1 
— . yo" t The feedw iter Was weighed In two water tanks placed On plat 
‘ | form scales Che water supplied to the cooling coil was measured 
f j & by a 2-in. water meter which was calibrated at the rate of (eeding 
<-- 272 n< 29 "phe 9 wes’ the water through the cooling coil, and its measuremerts were 


: found reliable to within less than one-half of one per cent 


: I'lue-gas samples were taken at six points in the uptake and 
hic. 1 Stervion THROUGH FURNACE, SHOWING ARRANGEMENT OF BURNER ; 
AND COOLING Coit OVER HEARTH AND N&ar Borrom oF Furnact collected over one-hour periods Ilue-gas temperatures wer 
measured with thermocouples at the same six points where samples 
of furnace operation and different preparation of coal as to degree — were drawn for analysis, and readings were taken every 15 mit 
of fineness and percentage of moisture. The flue-gas temperature given in Table 1 is the average of the 


The tests were made in a thorough manner, everything being measurements with the six couples 
done to make the results accurate and reliable The pulverized 


; RESULTS OF THE TESTS 
coal Wis weighed In specially designed tanks placed on platform 


scales as it was supplied to the furnace. The tests were from 17 The results of the tests are given in Table 1 Che quantities 
to 25 hours in duration. of heat absorbed by the boiler, superheater and cooling coil, when 
Tests Nos. 28 to 30, inclusive, were made with the usual prepara- the latter was used, are itemized separately. In the heat balance 


the losses by radiation are given by a separate item In a series 
tesearch Engineer, Combustlon Engineering Corporation 
Fuel Engineer, U. S. Bureau of Mines. 
For presentation at the Spring Meeting, Chicago, IIl., May 23 to 26, ; . 
1921, of Toe AMERICAN Society OF MECHANICAL ENGINEERS. All papers  Y@ly only slightly by the capacity developed by the boiler For 
are subject to revision. the calculation of the radiation loss it was estimated that 250 


of tests on the same boiler and setting the radiation loss per square 
foot of exposed surface should be nearly constant and should 
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TABLE 1 UMMARY OF RESULTS OF 11 STEAMING TESTS ON AN EDGEMOOR BOILER BURNID POWDERED (¢ \l V7 [14 } I 
POWER STATION IILWAUKEI WI 

lH ti ‘ 
Boiler {HSI Draft—N ; Ra ) 1s 
uperheat 4 Bur I r Vo 1 
Furna yi 18 il ( t \ 
Co d j ( test dt 
Tot . iif i { it t h : 
: t i ber 28 ’ l 1 
2 Duration, hor 22.90 so 62 1 25.2 ‘ 
Fur 
; Per cent through 100 mes! 5.8 m4 3.10 10.80 88.60 M40 5 40 
+ Moisture content, per cent lr. 42 é y ’ oO; 60 } ’ ‘ ‘ 
Volatile matter, per cent 2 t 7.4 s ’ Lf 6.2 82 i4 coe 
6 Fixed carbon, per cent 1S It it +08 1807 iS 4 19.0 15.39 48.87 ' { " ) 14 ¢ 
} r cent 13.80 13.72 ae 11.6 12 8400«11.39 10 ' 12 4 
s ilphur, per cent > i ‘ ; i) i » Ft i ” ! ; 
' Calorifie valu Bt 1105 LIN INT 1208 7 17S LISSO ] SS S I 
10 Total fuel fired. Ib 10214 st 274 Hel $04 15400 7459 120) 4 } } 
11 Coal fired per hour, Ib 175 1ths 200) 107 st 24 ISS2 17 Ist ‘ 
12 Coal fired per hour per cu. [t. of combustion spac c<3 ) LSI 1.2 t 1 1S 1.09 l 
ind Refu 
13 Carbonaceous content in furnace slag, per cent 0) ( 0 0 0 0 0 a ( ( 
14 Carbonaceous content in 2d and 3d pass refuse, per cent $1 ou Ww 2 ’ i ’ ry i4 1 32 140 
15 Carbonaceous content in uptake dust, per cent 4.95 24 7 I 7.70 64 Ss! 7 ' ) ‘ 
1} Calculated total carbon in refuse, per cent of coal fired 0.50 » 4 0 62 3 0 ST 0 ¢ 0 67 { iD ) i ( 
17 Softening temperature of coal ash, deg. fahr, ) 2210 2120 2120 2110 2060 
1 unt (per cent of ash fired 
18 From bottom of furnace 29 20) 2 ) 41 4) is 10 10.10 ' 10 7 SO +40 is 10 ‘ ) 11 ’ 
19 From 2d and 3d pa 12.10 11.60 so 1 40 1 30 7 OO +10 timer) an) 7.70 a 7 
20 From dust collector 31.50 25.00 20 9 20 27. 5O 29 00 25. 50 » 10 2 s0 6 OO Jt ) 
21 Unaccounted for 28 20 7 oo 10.50 12.30 2? 10 9 OD 27 60 0 OO 10.80 1 ” i 
a te 
22 Temperature, air at furnace, deg. fahr S3 a so 7é s 71 t4 74 79 72 7 
23 Pressure air at feeder, inches of water 5.00 0 7. » 10 5.60 5 oO 6 40 » oO »70 4) 6.20 
24 Excess air in flue gas, per cent 0) 2 Is 1s 10 1S 20 25 10 lt 20 
Flue Ga 
25 Carbon dioxide, per cent by volume 14.10 14% 15.40 15 oo 15. 30 15.80 15.10 14.60 15.50 15.80 15 40 
26 Oxygen, per cent by volume 4.80 sO 2.90 3.30 ». 20 2 40 ; OO 4.10 ,. 20 2.90 ;. OO 
27 Carbon monoxide, per cent by volume 0 0) 0. 26 0 0 0.10 0.10 0 0 0 0 
28 Pounds of dry flue gas per pound of coal 12.40 11 20 10.00) 11 00 11 30 10 SO 11 Oo 11.70 10.70 10 40 10.0) 
29 Temperature of gases in uptake, deg. fahr 517 au 610 183 $57 172 170 iS isd its s14 
Draft 
30 At uptake, inches of water 0.12 0.10 0.27 0.09 0.06 0 OS 0.05 0.09 0.10 0 0.1 
31 Top of furnace, inches of water 0.00 0.02 0.00 0.00 0.0] 0 OO 0 Ol 0.02 0.02 0.0 0 03 
Sieam and Water 
32 Steam pressure, lb. absolute 1s4 Ist 196 Iso ISS 1S7 IS INt ISS IS2 Iso 
33 Degrees superheat 60 at) SO SS 53 61 67 vo 74 TO 102 
34 Temperature of feedwater, deg. fahr 108 oo au 101 1O1 LOO Loo 103 os loo au 
35 Temperature of water to coil deg. fahr No co ‘4 2) 52 Mw) is it} it i! 
36 Temperature of water from coil, deg. fahr No ce 120 146) 145 11S 151 13u 130 lat 
Rates of Heat Absorption 
37 Per cent of builder’s rating (boiler only 106.6 103.9 167.4 111.7 102.7 112.4 103.4 104.8 101.9 o4 4 113 
38 Horsepower developed (boiler only) 198.58 ish 779.0 523.2 1808 926.0 $84.0 $90.5 477.0 142.0 31 
39 Horsepower developed (superheater only 15.8 15.3 32.9 16.3 13.7 15.0 15.4 20.5 Is.4 16.3 27.9 
40 Horsepower developed (furnace coil No coi 19 7 95.0 oY 7 45.9 17.5 g2.0 29.1 26.8 
41 Total horsepower developed 514 S02 S12 589 549 601 DAS 2S 27 183 St 
B.t.u. Absorbed per Sq. Ft. of H. S. per Hour 
42 By water in boiler a 3567 S482 ITO 3743 3437 3758 3466 3508 3415 $207 s7TOS 
43 By steam in superheater S92 SH So 920 772 S45 S6u 1155 1039 W44 1575 
44 By water in furnace coil... No coil S900 ST HOO 40770 31270 33190 21920 20160 1s440 
Heat Absorbed per Pound of Coal as Fired, B.tvu < ; 
45 By water in boiler ene 9500 gHo0 sooo SSTO S630 S710 SH25 O30 SOHO S40) S190 
46 By steam in superheater 301 S04 sO 277 246 249 27 so1 $30 S11 0) 
47 By water in coil....... ; No co S43 995 YSS S15 i335 7 c 4 t14 
PP ee ONO, eccacvncenaceses 9SO01 good 9370 9990 OST 1 0947 9714 LOOS6 94605 1270 ys 
HEAT BALANCE (Per cent of heat in coal fired 
Heat absorbed 
49 By water in boiler . 79.4 S1f 75.6 73.4 70.8 71 72.4 76.8 74.0 73.0 72 
50 By steam in superheater 2.9 2 5.2 2 2.0 2.0 2.3 2 2.8 7 ‘ 
51 By water in coil aes No co 7.0 8.2 s.1 6.9 2.7 0 iS ; 
52 Total and thermal efficiency $1.9 S4.1 75.8 82.7 SL.O Sl.¢ 81.6 $2.7 SL.S 80.5 80. 2 
Heat Carried Away 
ee ee ee OE, ncn aeanas Te 10.8 9 11.4 s.o 8.2 S86 9.0 i) 9.0 s +4 
54 By steam from burning hydrogen. . +1 1 4.2 4.1 +1 ‘.2 4.2 1.0 1.2 1 t 
55 By steam from moisture in coal 0.1 0 0.3 0.2 0.2 0.3 0.3 0 OLS 0o.4¥ 0.9 
56 By steam entering with air 0.3 0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0O.1 0 
57 By carbon monoxide - 0.0 0.0 1.0 0.1 0.1 0.2 0.4 0.0 0.0 0.0 0.0 
58 By carbon in ash and flue dust 0. 0.6 0.7 0.4 1.0 0.7 OLS 0.4 0 0 0 
to Sree 2.9 2.6 1.9 2.2 2.3 2.1 2 2.4 2.4 2.5 2 
60 Heat unaccounted for 0.3 1.3 1.6 1.3 2.9 2.2 1.3 0.6 1.4 $1 2 
Ge Sv ccsvcikts sedannccaneee aes 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100 
1 Cooling coil in operation during first 8'/z hours of test only 
> ~ . , I TS 7; TRST ; A 2 NI RS 
3 t.u. were lost per sq. ft. of the exposed surface per hour when rABLE 2 RESULTS OI! ee eee COAL BURNED IN TES! 
the boiler was operated at 100 per cent of rating, and 350 B.t.u. Percentage of Coal Passing Through Screet 
when operated at 200 per cent of rating. The radiation loss was Test No ae -% peg. h 100-mesh woo-anese 
. > ° rr 52 { $ 99.2 93.2 67 { 
calculated according to the percentage of rating developed. These 33 99 9 99 2 93 1 70 I 
‘ 5 er . 99 2 n Ox « or 5 5 
calculations of the radiation loss leave the true ‘‘unaccounted for, 35 0 8 os O 886 64 0 


which consists of errors. In a series of 


well-conducted 


be viler 


tests this true “unaccounted for” should be close to zero and 
should vary on both sides of the zero line according to whether 


the plus or minus errors predominate. 


:FFECT OF FINENESS ON RESULTS or TESTS 


It has been customary to state that in order to get good results 
the coal must be pulverized to a fineness of 95 per cent through 
a 100-mesh screen and 85 per cent through a 200-mesh screen. 
Table 2 gives the results of complete sizing tests of the coal burned 


in Tests Nos. 32 to 35, inclusive. 
than specified by the foregoing statement. 


The coal was much coarser 
The results of these 


tests seem to indicate that it is not necessary to pulverize the coal 
to the extreme fineness of 85 per cent through a 200-mesh screen 
The com- 


in order to get good combustion and good efficiency. 


pleteness of combustion seems to be more a 
furnace and burner design and the right 
than of the fineness of the coal. 


matter of a 
way Oi 


proper 
supplying air 
The losses due to coarseness of 
coal would be shown by the greater percentage of carbon in the 
refuse. The average loss due to this cause for tne four tests with 
the coarser coal is 0.7 per cent. 
previous four tests is 0.6 per cent. 
are very nearly the same. 

The ability to burn coarser coal means increased capacity of the 
pulverizing mills, and decreased cost of coal preparation. 


The average of this loss for the 
The averages of the efficiencies 


Errect or Moisture in Coat on Resutts or Tests 
Another statement that has been generally accepted is that coal 
must be dried to about 1 per cent moisture in order to be success- 


(Continued on page 326) 











On the Organization of an Engineering Society 


| MORRIS LLEWELLYN ¢ 

lhe place which the engineer has come to occupy itn our soc al economy 
suggests a reconsideration of a type of association and organization adopted 
al a time when the conceplion of the field of engineering was much more 
restricted than it is today A gradual amplification of the definition 
of engineering and some regrouping of the dit istons of engineering prac 
lice may be expected While looking forward to a large and more or less 


immediate increase in the ranks of organized engineers, we need more 
than anything else an increase in the activity of the individual member 
The structure of our present organization makes almost no provision for 
deciding in democratic fashion what is to be done and who is to do it 
Bold and far-sighted administrative leadership in the execution of plans 
is difficult under the type of board or committee control which obtains in 
most societies of engineers 


1 o take 


fessional solidarity is the first requisite 


advantage of present opportunities for public service, pro 


But to wield wisely our rapidly 
accelerating power we need such democratic control of policies and such 
constant publicity as will permit larger individual initiative and even 


aggressive leadership in the execution of plans 


EFORE one can discuss intelligently the characteristics of 


the organization best adapted to an engineering society, 


made to reach some conclusion as to the 
and as to the 


human 


the attempt must he 


scope ol it 


Here 


can pl in effectively 


essential nature of an engineering body 
the whole scheme of 
life itself 
we must know something as to the desired product, both as to its 
and kind. We must know what is to be the relationship 
between organized engineering and other agencies through which 
the hum: 

H. G 


there 


functioning nm igain 


~ levy 


in industry and in before we 


quantity 
n spirit functions 


Wells tells us that even before 


wis the : 


the coming of speech 
fear of the old man of the tribe.” Here apparently 
be found the very beginning of our concepts of government, 
That we did 
rapidly in this matter of community organization is shown by the 
fact that some millions of years later we find Louis XIV proclaiming 
himselt to be the State *Letat, cest moi.” 

\ good many people still look upon the Government—and the 


State—as as residing 


is te 


ereignty and of society not very 


of cs) 


pre WTEC 


and himself alone 


something entirely apart from themselves, 
largely in a single individual or at least within a very small coterie 
of those holding office 


of sovereignty has not in many respects progressed much 


high Indeed, today’s popular concept 
bevond 
that entertained by cave men 


tow simple ta command 


t 
kept spellbound by the 


But this doctrine is rapidly becoming 
and 


he confidence lovalties of a race 


continuous revelations of science as to the interrelations ol natural 


k:verywhere the nations are seeking an organization 
hall be 1 than 


that which obtained during the immemorial reign of force. Ws 


phenomena 


or society which much more highly differentiate 


; 
“CORK 


to distribute the function of leadership. In our own land every 
nan is protected by statute in being a bit of a sovereign. The 
recognition of essential law, the spread of edueation, the clevation 


mind over matter, and the philosophy of Christ make possible 
rather than by torce It 
type of environment quite 


preeminence by consent” is because 


of this new as much as on account of 


the ever-widening development of science and its application in 
the field ol engineering that the engineer ls being accorded a 1 ipidly 
Any one who has lived 
to the brain and heart of our own Government 
our profession did during the war—knows that even in the face 
of grave danger the substance of unity is frequently missing In 


advancing status in modern civilization 
near 


as some ol 


such ideas as sovereignty, government and the State. Of course 
me of the tenets on which our own nation was founded was the 


complete separation of Church and State. This 


action oTeW 
Consulting Engineer, Mem. Am. Soc. M. E. 
An Outline of History, H. G. Wells, p, 125. 
Studies in the Problem of Sovereignty, Harold J. Laski 
sity Press), p. 19. 
For presentation at the Spring Meeting, Chicago, May 23 to 26, 1921, 
of THe American Society or Mecuanicat EnGineers. All 
are subject to revision. 


Yale Univer- 


papers 
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tT trespi ing 


concepts if ( ereignty mately in the 
wills of met It on tl foundation that we Americans have 
reared the house of our national life with its various phase 

industrial, social, professional, religious, et Threading its way 
through them all like the framework of building in process of 
constant construction and reconstruction we find the Government 
coordinating—sometimes unifying—-the life of the peopl But 


never, let it be remembered, is government an end in itself 


In view of the foregoing, may we not altogether properly look 


forward to the dav when the profession of engineering will be 
given that “preeminence by consent’ which is more than an 
equivalent for sovereignty? It is altogether in the interest of 


society that we should prepare ourselves for such an “exercise 
of supreme authority’’ as will be consistent with the momentous 
content of engineering as it will be but a few years hence 
Competent observers outside the profession begin to sense the 
implications of our rapidly growing control of the bases our 
common. life Thorsten Veblen refers to the protession the 
sufficient and indispensable general staff of the mechanical indus- 
tries on whose unhindered teamwork depends the due working 


of the industrial system and therefore the material welfare of the 
civilized peoples.”"' Again, he says the 


to be approaching a critical 


industrial system “‘appears 


pass beyond which it will no longer 


be practicable. ..to entrust its continued adminstration to others 
than suitably trained technological experts 
titles of 


Chemistry? and The Conquering Engineer 


Iqually suggestive 
ot our rise to power ure the such recent books is ( reative 
The type of organization for an engineering society such as we 


+} tir a 
lective co 


ad | K Is the one best adapted to make 
in the whole 


OU; 


Yroup an ¢ 


scheme of social organization No one engineering 





organization can seek its best development and largest future 
except as one link in the totality of the profession. It follow 
then, as has been said on another occasion, that 

Only through the solidarity—the essential oneness—of all the br hes 
ind d i s the engineeri rofe nm WwW t b sible first t I 

ite and express a vcle juate ‘ public r | bilit I 
to develop and tive initiative in their executior 


We need an « mph isis on the common characteristics of all good 
engineering in order to reveal the unity of the engineering approach 
This once established we shall have what some one has called ‘‘mass 
morale’—an absolute essential for our highest .professional de- 
velopment 

In the hight of this definition of 
of engineering and the engineer, our 
standards of kind and another take on a importance, 
The dedication of the recently organized Federated American 


engineering Societies exclusively “to the service of the community, 


the function in human society 
definitions and 
new 


and 


| ides 


one 


state and nation’’ was indicative of a widespread feeling that the 


engineer can know but one allegiance when public and private 
interests are in conflict. Theoretically, this has been our pro- 
1 Bulletin of the Taylor Society, vol. iv, no. 4, August 1919 
2? Creative Chemistry, E. E. Slosson (Dodd, Mead & Co 
3 The Conquering Engineer, Charles W. Baker (Dodd, Mead & Co 
4 The Inspiring Outlook before American Engineering, from the Journal 


of the Enginee rs’ Club of Philade lphia, October 1920 
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fessional attitude for some time past, 
and the lawyer. But in the further step the Federation took 
with regard to publicity, service to the community as our objective 
Under Article X of the 
Federation’s Constitution it is provided that the “organization 
shall stand for the principle of publicity and open meetings,” which 
through a by-law is interpreted to mean that “the privilege of 


attendance 


becomes something more than a phrase. 


at all meetings of the American Engineering Council, 
of the Executive Board and of Committees, when not in executive 
session, shall be extended to any proper person; also that “any 
proper person shall have the right to inspect and make true copies 
of the official records of all meetings of the Council, the Executive 
Board and Committees.” By these stipulations the activities 
of the Federation are quite as open to view and review as thos 
of the Government itself. This attitude is entirely in keeping with 
the profession’s obvious destiny. Every engineering organization 
should adopt these practices, to the end that this attitude in favor 
of publicity and against secrecy become the hallmark of engineering 
As a profession we cannot be too grateful to the sponsors of this 
fundamental Ingineers now and in the future should 
jealously guard against any backward step in this matter. How 
better than through these provisions for publicity ‘“‘shall we let 
the people know that we are building knowledge for their use, 
that we are serving every interest that they have and yet are 
slaves to none of them, that we will listen to every thought they 
bring and yet will weigh and value them with thoughts of other 
men in mind.’’! In fact, in the absence of studied and widespread 
and uncomprising publicity, such power as is undoubtedly coming 
to the technological group may become a menace. 
seek and obtain far-reaching public sanctions as we 
something akin to a Frankenstein may result. 
Consideration of the conditions under which engineering has 


change. 


Unless we 


go along, 


more and more come to be recognized as a profession suggests 
that it will be increasingly difficult for the individual engineer to 
do his job except as he has a part in a highly differentiated pro- 
fessional engineering organization. This interdependence is well 
expressed by an English economist, R. H. Tawney: 

A profession may be defined most simply as a trade which is organized, 
incompletely, no doubt, but genuinely, for the performance of function 
It is not simply a collection of individuals who get a living for themselves 
by the same kind of work. 
exclusively 
normally 


Nor is it merely a group which is organized 
for the economic protection of its members, though that is 
among its purposes. It is a body of men who carry on their 
work in accordance with rules designed to enforce certain standards both 
for the better protection of its members and for the better service of the 
public. The standards which it maintains may be high or low; all pro- 
fessions have some rules which protect the interests of the community 
and others which are an imposition on it. Its essence is that it assumes 
certain responsibilities for the competence of its members or the quality 
and that it deliberately prohibits certain kinds of conduct 
on the ground that, though they may be profitable to the individual, they 
are calculated to bring into disrepute the organization to which he belongs 
While some of its rules are trade-union regulations designed primarily 
to prevent the economic standards of the profession from being lowered by 
unscrupulous competition, others have as their main object to secure that 
no member of the profession shall have any but a purely professional 
interest in his work, by excluding the incentive of speculative profit 

The rules themselves may sometimes appear to the layman arbi 
and ill conceived, but their object is clear. It is to impose on the 
profession itself the obligation of maintaining the quality of the service 
and to prevent its common purpose being frustrated through the undue 
influence of the motive of pecuniary gain upon the necessities or cupidity 
of the individual. 

The difference between industry as it exists today and a profession is, 
then, simple and unmistakable. The essence of the former is that its 
only criterion is the financial return which it offers to its shareholders. 
The essence of the latter is that, though men enter it for the sake of live- 
lihood, the measure of their success is the service which they perform, not 
the gains which they amass. They may, as in the case of a successful 
doctor, grow rich; but the meaning of their profession, both for themselves 
and for the public, is not that they make money but that they make health, 
or safety, or knowledge, or good government or good law. They depend 
on it for their income, but they do not consider that any conduct which 
increases their income is on that account good. And while a boot manu- 
facturer who retires with half a million is counted to have achieved success, 
whether the boots which he made were of leather or brown paper, a civil 
servant who did the same would be impeached.? 

Again, as an integral part of any discussion of engineering or- 
ganizations should come a discussion of the organization of engi- 


of its wares, 


trary 


1 The Liberal College, Alexander Meiklejohn. 
2 The Acquisitive Society, R. H. Tawney (Harcourt, Brace & Howe), p. 92. 


as it has been of the doctor 
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neering itself. Its development had been so largely haphazard 
that the resulting fabric is not one that vields readily to logical 
organization. Indeed, our engineering front is very ragged 


Here and there we find salients pushed so far out into the regions 
of the unknown as to balanced 


| very 


constitute almost menace to 


pl ‘ WTCSS 


and funds 
one of us can think of phases of engineering upon which time and 


simply a useless diversion of energy 
thought are devoted entirely out of proportion to the importance 


of the matter when considered as a part of the whole scheme of 
On the other hand, 
matters calling for investigation, coérdination 
and for the lack of 


are held back. 


engineering progress every one can suggest 


ind pure research 


which whole sections of our engimeermng front 


1 


l have specially in mind at the moment our ow! 
specialty of management. We know almost nothing about it 
except In an empirical sort of a way. And yet for the lack of sucl 
laws and data as would doubtless result from broad-visioned 
experimentation in administration and management, almost 


every undertaking of man is conducted under a heavy preve ntable 
There are few studies in this field which insure an immediate 
or measurable financial reward, hence this master subdivision of 
engineering 


financial 


receives In a twelve-month probably not as much 


Support as goes into researches on the ineandescent 
lamp every dav in the vear. 

One of the world’s greatest authorities on organization, Wilhelm 
Ostwald, has discussed this unbalanced state 


nection with the sciences. It 


of knowledge in con 
word for word applicable 


Is almos 
to engineering: 


For what is organization? What is the meaning this process that 
has proved to be of fundamental importance in all departments of our 
present social life? The word relates to the existence of the characteristic 
desired in living beings, in organisms, and it is among them, in faet, that 
we find the principles in question put into practice and their existence 
long recognized We know that a living creature is all the more perfect 
in proportion to its having been able to develop proper organs for the 
varied functions peculiar to its existence, and in proport to its suril 
more completely the common and organized codperatio f these orga 


by means of a central nervous system 
tion 


In connection with all organiza 
distinct 
their apportionment to spec 


there come related vet 


functions and 


into question two operations: 
the one hand a division of 
organs for the purpose of having each single function all the more perfectly 
carried out by the particular organ formed for it; and secondly) 


nation of these single distributed functions in the interest 


a coordi 
of their common 
service in such a way 
point 


that each single organ carries out its activities, in 
as well as of time, so that it thereby produces the greatest 
gain for the whole organism Therefore the distribution of functions and 
the combination of functions are the very essence of organization 
we shall not be able to 


of space 


and s 
organize science otherwise than by separating its 
functions and then by reuniting them in collective efficiency 

A suitable division of functions implies, moreover, a knowledge of thi 
separate functions—i.e., i general survey of the total range 
of them 
to be the great practical problem that must be solved if we are to organize 
scientific progress logically 

One occasionally hears the objection raised that an organization of the 
sciences is not to be thought of, for the reason that science is the highest 
is to be 


and systematically 


it presupposes 


of the sciences, and demands therefore a svstem and this is shown 


manifestation of spontaneous mental activity, and therefore 
fully but should not he consciously 


toward definite problems and fields of work. 


grate 
received directed 
Such an objection is not 
justified, for the reason that all human progress in all Cepartments rests 
upon the fact that those things which have occurred heretofore unexpected|\ 
and by 
of human 


by law. 


stematized harvest in the field 
recognition ot 
Such an objection in the face of science has still less justification 
for the reason that science in its very essence rests, 


chance are transformed into a s\ 


activity through our relationships established 
as we well know, upon 
the systematic, logical, and rational ordering of single facts 

We are therefore confronted by the task of subjecting the whole 
range of science to the same organizing and systematizing process which 
has been carried out so successfully to the adv 


in single sciences antage ol 


society as a whole.! 

Before we organize new engineering societies or carry further 
the subdivision of existing ones into professional sections, wé 
should put engineering through a systematizing process somewhat 
similar to that suggested for the sciences. 

Perhaps of more immediate interest to us is the fact that organ- 
ization is an attribute of life. We can group inert things as we 
do when we gather so many potatoes into a basket to make a 
bushel. But this is “aggregation, not organization.’””’ We man- 
agement engineers should be the first to recognize that it is im- 
possible .to organize any but living entities. An engineering 


“ce 


1 The System of the Sciences, Wilhelm Ostwald, p. 110. (Rice Institute 
Pamphlet, Nov. 3, 1915.) 
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society in reality gets but little benefit from those who are inp 
member heir dues of course help. But one of the mayor 
tasks of all engineering organizations and societies is to get evel 
member genuinely into some part of the play 
While it i I lnportiant | sk, it does hot ippeal to be lifficult 
nie We are probably within the actual facts in assuming that 
not 50 per cent of the members of A.S.M.1 ttend ever e eng 
neering meeting a vear, and that less than 10 per cent of the 13,000 
members indulge i other form of organized engineering 
tivity not direct] sociated with rning livell vl I} 
condition exists largely because to remedy it never seems to | 
been set up one of our problems. Possibly it | heer inn 
hat to stagger along under the Joad of the inert the 1 tive 
M0) per cent is. inherent tn our prope In fact, IT am not 
ire that we have not done many things which directly encourage 
hi ttitude of non-participation Phe withholding of tl te 
fron Wot embers apparently has had this effect In fact 
If I tt ! lilt 1 rad ‘ nYg ie! ] I \! eh he ld Them t 
rl d further seems quite out harm vith modern 
! wit The w t large is coming to hold that progress To 
yeni t t | ‘ out of the thoughts the less able 
rie bier commu certain] ‘ t even the | t eOon- 
| I ltoget i | it il contribu t } ke 
( ‘ k vard to the d vhen to be “simpl mer 
ber rofess) | organization will be as exceptional as it 1s 
( orn ng more than a member? One way to 
bring this about might be to have one seetion—possibly the Man- 
gement Section either make activity of some kind a test for 
embership ot . tive list on which would be carried 
the names of real participants in seetion work There are 
, aifferent W Ss Ob coopel g to further i 
engineering society that every one ¢ do something 
We have ight to see in the organizatis f an engineering 
et mething far eper and broader than the structure ¢ 
g ent marticularly because of the obvious application 
this field « the Lage The least governed are thi { gov- 
rneqd Neverthel lininistrative nd ! gerial M , 
re | i ¢ i i l 1 ~} 
hor me years past—particularly since the war—there has 
wen a marked increase in the activities of all engineering organiza- 
For the most part this added activity has expressed itselt 
InNCTeAst embership campaigns, the multiplication of tech- 
ical literature, and to a lesser extent in interest in public affairs 
ractically no thought has been devoted to a study of the struc- 
ire of the organizations through which we make ourselves felt 
engineering organizations are for the most part identical in typ 


issoclation Was ce signed at 
recognition of the field and function of the engi 
No material change has | 
these societies except in the case of certain 


ck 


erante cl 


scheme of 


Chis common 

understand it today. 

the government of 

slightly tized thei 

ection machinery and more recently 
ag ese bts 


littl 


ssoclations which have moc 


some measure ol 


itonomy branches his current 


that 


] 
administrative 


tvpe seems 
continuing 
that 


might 


there is opportunity for 


and 2 


deve lopme nt of what 


direction and control, there is 
provision for thi 
al mind Ol the 


constitution of every engineering society 


on-tec hn 
The 


imuliar I 


prolession., 
hue h I 


th 


with W 
ot only places the administrative direction in 
f a board, but makes no provision for a genuinely respons 
dministrative As I have 

pointed out, the secretary of every engineers’ association Is 
ts constitution and by-laws subordinate to the board, not 
he that he is » Operate his offices generally 
to the satisfaction of the board, but in the further sense that he ts 
ny 


and managerial official elsewhere 
: te 


only 


’ 4 


i { 


sense supposed t 
hot supposed to inaugurate policies or to act in matters of 
yn an effort to has become the 
In other words, the secretary of our typical 
reality a 


mportance except execute what 
vill of the board. 
ocjety—nominally 
Hence we have no one in the organization who in any way corre- 
ponds to the president of a company. I do not know that 


hould have. But I am sure that we have a very primitive and 


its manager—is not In manager 


we 


The New State, M. P. Follette Longmans, Green & Co.), pp. 1-150 


NGINEERING 
gy ivpe ¢ group direct iu 
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\ eside know 
' he 
yy O the It id hel t f 

ld be e +2 tial a ara 

man of the board i ! e org tions. Suel vor 
1 cer juirement r some years t | 

vevel tiie erat : eng ing organizatlor v 

But the rAaniz lt iv 

one-year president are relatively unimportant compared to tl] 
status given the secret executive secretary, or managing director 
who is charged with the Iministrative conduct of the societ 
ffairs. If we are to attract to such posts and hold men « ble 

expressing the power and sweep and vision of present-da 
engineering, we need some fitul al delegation « re ns 
bility to an official selected by the board, holding offic t] 
pleasure of the board, and of course reporting to the board—bu 
nly in the sense that any president of a corporation rep 
is board or that a eity manager reports to the con ISS 
the time being in office The present arrangement, even when thi 

cretary acts as if he had the ithority, gives too much oppor 
tunity for avoiding responsibility in debatable matter rh 
present system too frequently results in the doing of the « 
nd in more or less insipid and even halting admini 
The board acts in a way as a buffer between the membership an¢ 
the secretary It has the power, but practically always refus 
the responsibility which should go with it. The admi tiv 
official, even if fairly successful, is so in spite the obvious hand 
Caps. 

The effort to reduce all engineering organizations t rat 
type is futile. Local initiative and even variation are t 
couraged, but as engineers, our obvious duty is to elimi u! 
necessary overlap in field or function. Wherever e mie 
can be effected by setting up joint agencies, this should be done 

In the matter of developing the non-technical mind the pre 
fession and affording it adequate opportunities for moré I 
regularly recording its judgments, almost nothing has bee: 

In the absenee of such a ‘‘mind”’ it worse than futile t 1 
that any one can =peak”’ thor itivel for th ! 0 | 
Now and again the effort is : ice the engineering 

of the nation, but i mes fi s] " 

is but little affected. But if we « orgal r 

the depths professio iwht, the ymet ( 

e certain to be woven into the ver brie t iture 

It has beet id that “in resp ny ertaking, ec 
ti i.e., the dministrative d 1 ge! t contr ( 
mended above, is the w to do it, but ther ft ! 
method of deciding what to do nor the questi of v 
it xcept as to the purely technical phases eng 
there is practically no organized effort being made t: 
our engineering societies should be and d li 
recently that program for the profession has b 
as a problet It is quite unusual for an engineering t 
ifford an opp initv for the discussion of those soci TY 
fessional affairs not directly related to specific engineering detai 
very engineering organization should devote its best energ 
to developing method whereby the task of the eng ! : 
organized group can be considered and outlined, and the key 
constantly abreast the best thought of the profession | t} 
times. Either under the auspices of The Federated America 
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, C. H. Douglas 
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THE DESIGN OF LARGE LOCOMOTIVES 


m page 314 


Continued fre 


Blow-off cock handles should be so located that they can be 
operated by a man in position where he can see the water glass, 
and preferably without leaving his seat. The water glass, steam 


ge, alr gages, etc., should be so located that they can be seen 


rage, 
by the engineer when in usual position on his seat. 

The throttle lever, power reverse lever, cylinder-cock lever, 
brake valves, ete., should be located the 
engineer can reach them handily when sitting in usual position on 
his seat or sitting with his head out of the window. It appears 
like a small detail, but it is a worth-while one to locate the straight 
air valve where it can be reached easily by an engineer when in 


sander valves, where 


such a position that he can see a man at the back of the tank giving 


signals for coupling to a train. 

The lubricator must be at such a height tha 
feeds, and it must be high enough to avoid pockets in the oil pipes 
It must be far enough below the eab roof to be filled easily. 


t aman ean see the 














































Location oF BotLter Back-HeEap Fixtures IN 
LARGE LOCOMOTIVE 


Fie 6 


Cab equipment requires careful study and it is difficult to locate 
the various appliances by drawing, but it has been done. A cab 
with a large amount of equipment on the boiler back head, yet 
which is regarded as being reasonably convenient, is shown in Fig. 6. 

The use of clear-visior windows has made it somewhat difficult 
to arrange the seats so that either seat or window will be a height 
to suit different men. This problem, however, has been solved 
for one road by its motive-power department chief, who has de- 
veloped an adjustable seat made of steel and having a spring cushion 
and an upholstered back. 
and independent of the back of the cab prevents 
resulting from shaking of the cab wall. 


The back being secured to the seat 
any vibrations 


TENDER CAPACITY 
Tender capacity should be arranged so as to reduce to a minimum 
the time a locomotive is detained from the productive work of 
hauling trains for the purpose of taking water and fuel. This 
implies large fuel and water capacities, but in arranging for suit- 
able tender capacity care must be taken to avoid unnecessary 
weight, as any increase in the weight of the tender produces an 
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equal decrease in the weight of train that can be hauled behind 
the tender. 

Tender fuel space should be arranged so as to enable the 
motive to handle a full train with as few stops for fuel as may be 
feasible. 


On territories equipped for water to be taken on the run or when 


loco- 


stops for purposes other than taking fuel or water are made regu- 
larly at stations where water may be taken, the water capacity 
should be only sufficient to supply the locomotive when handling a 
full 
unusual delays. 


train, between water stations, with a moderate surplus lor 


On territories handling a large percentage of through trains with 
few stops, tenders of large capacity are desirable as they permit 
W here wiitel 


is searee and the supply has to be hauled to wate r tanks, tenders of 


keeping locomotives more continuously at work. 
large capacity are desirable as they reduce the number of watet 
stations that must be maintained as well as the number of loco- 
handling witel 


motives, cars, and men employed in hauling and 


at these stations. 


In addition to reducing time consumed by trai n the road 
together with overtime pay to train and engine crew large- 
capacity tenders effect a substantial savu v vy reducing the fuel 
consumed in starting and accelerating trains as well as the u 
to locomotive machinery, draft rigging, tires and 1 whi fre 
quently results from stopping and starting long ight tr 





Train dispatching is simplified and the movements of supe rand 
opposing trains are expedited, as a train which keeps moving inter- 
feres less with the movements of other trains than one whicl 
must stop frequently, thereby introducing uncertainty as to ‘how 


} 


long it will be detained. 





BOILER TESTS WITH PULVERIZED COAL 


fully burned in pulverized form. In order to determine to what 
extent this statement is true, tests Nos. 36, 37 and 38 were run with 
undried coal. The results of the tests show that the completeness 
of combustion was as good as with the dried coal There was no 
loss due to CO in the flue gases and the losses due to combustible 
in the refuse averaged only 0.3 per cent for the three tests, which 
is in fact less than the average with the dried coal 

The losses due to moisture in coal of course increased 0.5 to 0.6 
f about 0.1 
every 1 per cent of increase of moisture in the coal 
decrease in the boiler efficiency for the three tests 
per cent, which checks closely the increase in the 
the coal It therefore, 
not necessary to dry the coal down to 1 per cen of 
order to get good boiler efficiency. 


for 
The average 


per cent, which increase is at the rate « 


per ee nt 


is about 0.7 
losses due to 
that it is 
moisture in 
In fact, it seems that most of 
the eastern coals can be pulverized and burned with good 
without drying. 


increased moisture in seems, 


results 


Borter THat Can Be DEVELOPED WITH PULVERIZED 


COAL 


CAPACITY OF 


The capacity of boiler that can be developed with pulverized 
coal depends entirely upon the size and shape of the furnace. With 
the present knowledge of the art of burning powdered coal the 
best results are the rate of 
l to 1! Good results 
can be obtained when the coal is burned at rates varying from 


obtained when the coal is burned at 
» Ib. per cu. ft. of combustion space per hour. 


1/, to 2 Ib. per cu. ft. of combustion space per hour, which gives a 
considerable working range. In Table 1 the 
is given by item 12. The range covered by this series of tests 
is from 1.05 to 1.81 Ib. of coal per cu. ft. of combustion space. If it is 
desired to operate the boiler at high rates of working, a large 
furnace must be installed, and the combustion space must be so 
arranged that the flames are given the longest possible path through 
the furnace. The design of burners and the admission of air are 
very important at high rates of combustion. It appears probable 
that future developments in the design of furnaces, burners and 
the air supply may make possible higher rates of combustion than 
the limit given above. 


rate of combustion 














SURVEY OF ENGINEERING PROGRESS 


A Review of Attainment in Mechanical Engineering and Related Fields 


Losses in Convergent Nozzles 


Kerr, deals in particular with the y ot the t1 
‘ ‘ ! na OST 1 he fal Yu {} j thy ' ra 
}™ ! ce ol ¢ gent pe NOZZzi ith restrict trie 
rung XI wl 
et ha a 1 roughly dem ited | xperime 
‘ show ‘ rin ol cul ‘ represent u rie ri 
the coefficient elocitv. o1 lischarge with change 
pressure ratio. This curve always shows continuous reduct 
e coefficient of discharge with limitation of the range, tl 
apparently indicating higher proportionate energy losses for tl 


lower fluid speeds, as, for example, in Fig. | 


(‘urve 4. which is derived by Professor Cabson from experiment 


ol nN air venturi meter, demonstrates that this effect is 
to the expansion of different fluids Although the entur.t torn 
I> pp rently convergent-divergent it is operating onlv a ! 


vergent type within the expansion ranges to which the diss 


L | 
ipplies, and from which the coefficients were obtained 

hig. 1 shows coeffici of discharge Phe elocity coefficient 
re directly comparable with these, but in general are slighth 
highet The nozzle efficienevy may be taken as given by the square 

the coefficient of velocity; and, since the higher ratios show tl 


wer coefficients and correspond to the lower <peeds of flow, the 
efency is apparently poorer with the less rapid motion 
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Such a result is contrary to any preconceived ideas of the matter, 

it would seem only natural to expect the best efficiencies at the 
lowest speeds. The anomaly so presented has been frequently 
remarked upon, and has created a feeling of perplexity that shows 
itself in the widely varied explanations that have at times been 
dvaneced, 

The various hypotheses that would account for the vagaries 
of nozzle flow are presented and discussed by the author 

One hypothesis which they offer is that the non-uniform distribu- 
tion of velocity across a section of nozzle might be conceived as 
independent of pressure variation, which might be considered 
due to boundary and Viscosity effects and is actually known to 
exist in slower pipe flow. This is examined mathematically and 
at first glance appears to give an adequate solution, but does not, 
as the authors explain further. 

To give a real explanation of the behavior indicated by the 
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type most generally used in modern practice, there is direct exper 
ment il evidences that elon itv ol efflux ( os igreeing wit! 
that of sound presents thr best condition mai the suthor isk 
whether this is due to some particular virtue im this higl peed 
and whether this characteristic fact applies to the act the 


blading or is peculiar to the nozzle alone 

Is it in brief the effect of the speed or something peculiar to the 
expansion? Fig. 2 shows three possible combinations 
curve forms that could be used as a result of more or less accurate 


deductions from test figures, where nozzle and blade effects canno 


be definitely separated. The wheel-efficiency curves represent a 
change of form due to the necessary consideration ¢ vechonical 
losses. As regards the stage-efficiency curves, cas reyuires 
the highest speed, Crise h) a figure somewhat lowe nd es 
verv moderate values indeed 

All turbine designs mav be classified under one of these cas 
Case (a) depends for its development on thi tilabilitv of better 


materials that would make possible the use of higher blade speed 
case (b) comprises designs based on the assumption that pr 

tically the best conditions have already been reached, while the 
designs ot case (4 rely for the attainment of the ends on the 1 ulti 


plication of stages. Marine impulse turbines belong 
which may be partly due to the influence of some such conditior 
as are embodied in case (i but also to the somewhat lower blad 
speed supposed allowable in marine applications 

The experimental method used by the authors consists si 
in passing a search tube along the axis of the expanding jet, in 
conjunction with which accurate measurement of the mass flow 
is made. These observations are carried out on any given nozzle 
under fixed initial conditions of supply, which are so arranged 
that the expansion is confined to the superheat field. 
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The re heating effect on the fluid due to the losses in the expan- 
sion is determined from the equation 


‘ 2) G ( i—k£—- 
0.718 | 
6 l n—1 


In which P pressure of supply, lb. per sq. in 
| specific volume, cu. ft. per Ib 
(y mass flow, Ib. per sec. 
1 flow area, sq. in. 
P/P, pressure ratio at any point where pressure 
is P 
reheating or loss factor 


index of the law (P| constant) for the reversible 
adiabatie in the field of expansion 


1.5 for superheated steam. 


Here kh de yt nds on A, which in certain cases may be measured 
and in other cases determined otherwise. 

either side of I. quation {] expresses the value of what has been 
termed the jet function, since certain important quantities that 
Which side is 
used in any particular instance depends upon which variable 
Thus to write the jet function F as 


, = Vi\eGg 
| O.71S , 


provides a torm 1n which the flow arena of the jet 1s the essentin 


outiine the jet conditions are embodied therein 


being considert d 


} 


variable, and it is seen that this is simply inversely proportional 
to F. If the function is written 


a form is obtained in which the loss factor is the important quan- 


tity considered. The relationship between k and F is not very 
direct, but, with F and r known, k can always be computed. 
Again, it is easy to show that 


l k I 
is proportional to the kinetie energy of the jet; while 
l } r 


is similarly proportional to the velocity. Also the faetor 


is in direct proportion with the specific volume of the fluid. These 
meanings for the detail factors are rather useful, and besides th 
fundamental importance of Equation [1], it is probably advisable 
to emphasize the following: 


If volume factor m 


then 
] 
PF 


Actual jet energy varies as (F'm)* 


Jet flow area varies as 


Actual flow velocity varies as (Fm). 


if The absolute results of the various quantities sO represented 


by mere ratios can be readily obtained at any time, since all are 


referable to the initial conditions, thus: 


: . 144 ¥ n l 
energy (ft-lb. per lb. : PVi{1—k—r n 


n l 
’ j 288gn sa { ‘ 
Velocity ft. per sec.) = ) a 1 I i) 1 f 1 . k r 
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Specifie Vortunn 


From the forms of these it follows that the loss of energy pe! 


L44n 
P,\ 
! | 


nd this energy being dissipated in heat causes the specit ’ 


In excess of what it would be theoretieallh 


These considerations show that if by experiment o1 fherwis¢ 
the jet.dunetion is est blished for any poimt on the tT DV mean 
of relation (2) then, by means of experimental value 1 Ln 
quation [8], it becomes possible to determine the velocity and 


volume conditions at the point considered, and the total 


loss that has acerued up to that pont 








Strictly speaking, / is a reheating effect rather tl iss elect 
but under the conditions of single-nozzle testing the difference 
between these is entire ly negligibl and need mot tv considered 
( onsequently the terms reheat and loss are used indis« riminately 
In specifying the quantity that & represent 

In addition to this, the authors show how variou- wflicients 
employed in nozzle work mav be obtained fi mn tl yy ral ¢ 

1 
a Daw i 
MMM IAIN MVM . : 
i j i 
é 
“CC akahatasdadstassaddiadasl 
« 4 
| 
i Z 
f \ « 
PLILIA TAS PITA ~~ GIGS SSISIOSIIAS 
i didaddaail OH 
N oe b 
( NVEI t N« e | s 
pression This applies in particular to the coeffieient of discharge 


nd eoefficient of velocity 

In the actual tests two « mvergent nozzles were ised nd the 
main tests were carried on with initial pressure of 75 Ib. per sq 
in. abs. and initial temperature of 560 deg. fahi An initial 
temperature of 400 deg. fahr. was also used in some tests, but the 
difference in the results for the two conditions proved to be very 
small 


The two nozzles are shown in Fig. 3 Table 1 gives the variou 


rABLE 1 DATA ©» FESTS OF TWO FORM OF CONVERGE? 


NOZZLI 


Initia 
pre 1 Initial Dura 

b. per temy Steam tion N Va ] 

in ature flow, of test pressure it at 
Nozzle (ab deg. fahr. Ib SEC ratio throat outlet 
76.0 559 tf D301 0. SSO 0.219 
Simple 76.0 565 tt 1304 0.574 0.21905 
Convergent 76.0 56S 4 1314 0 593 0 2181 
Nozzle 76.0 Ho 44 1311 oO. 710 0.2044 
76.0 7 4 1321 Oo 834 0. 164 
76.4 55S 59 1742 0.498 0208S 0.2100 
Convergent 76.4 66 49 1460 0.495 0.2077 0. 2088 
Parallel 76.4 H5 15 1355 0. 582 0 2055 0. 2066 
Nozzle 76.4 5 10 1301 0.717 0.1903 0.1914 
76.4 67 33 1349 U0. S52 ) 15] 0.1524 


Outlet pressure divided by initial pressure 


data; the function values included are for definite flow areas only, 
that is, for plane cross-sections in the parallel regions. The 
definite sets of figures in each case are obtained by variation of the 
back pressure, and the flow and function values are therefore 
obtained in terms of the pressure ratio of operation of the nozzle 
In conjunction with these, fall-of-pressure curves have been 
obtained for each condition. The expansion curves are very 


smooth lines and no material pressure fluctuations within the 
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Che losses in a nozzle are referred to by a faetor k which, in : wr 
, . ' this particular loss is large proportion of the whole, e.g nt 
ontinued product with the initial pressure and volume conditions, I , 
1 purely onvergent TV Des na this I> ! | ig! iwreeny t witt 
vives the energy loss per pound. If this factor is strictly constant =! = 2 rq he won : 
, | the experimental evidence availabl 
rany given ratio of expansion, independent of supply conditions cae : 
" 1 : This convergence loss is thet ttributable to estal e! 
then the flow per square inch of area is accurately proportional to 
of molar currents in the main stream by and in tl onvergenes 


ip li ne ¢ \ 
(; ) The damping out of these as the jet narrows to a straight pat! 
Vy would cause a reheating effect by retransformation of kineti 


Any dependence of k on P, and V, upsets this proportionality, energy 


but the aiscrepancy will be the smaller if only a portion of the It will be seen 
at once, through their different natures, a definit 


that the separation of frictional and convergenes 


total & is thus affected. General experimental work shows that ellects gives 


mass flow is closely proportional to the above factor, but not reason why the nozzle coefficients should fall as the expansion 
exactly so, the disagreement being of much the same order as range is narrowed. The latter effect, measured per pound, is 


experimental error not reduced so rapidly as the available energy, and therefor 
It has been shown that in the expansion of a fluid through a has an increasingly important influence as the pressure ratio of 

nozzle there are at least two distinct types of loss One, an effect action rises. 

of friction, seems demonstrated with fair conclusiveness: the other The rate of fall of the coefficient, whether of discharge or velo ityv, 

is apparently an inherent feature of the convergent portion of the will depend on the relative magnitudes of the two losses. With 

expansion any convergent type having a fixed inlet form the 
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less rapid as t 


ie straight tail length is increased, owing to the 
ready manner in which the frictional effects acquire a dominant 
influence, With nozzles of equal tail |e neth, however, the more 
objectionable convergence will cause the more rapid fall. Thus, 
considering the convergent types used in actual turbine work, 
the forms at inlet are such as would compel belief that their con- 
vergence loss is more severe than that of the simple circular straight 
types, since there is rectangular formation, curvature of axis, 
and distinct differences in curvature between the two pairs of 
Opposite sides. In this connection it is significant that the very 
scanty data obtainable on practical nozzles confirm this finding, 
the curves derived by Christlein, for instance, having an extremely 
rapid fall. 

(gain, the size of the nozzle would presumably have.an influence 
on this loss, as the disturbing currents might then be supposed 
to be more extensive. If so, the slope downward of the coefficient 
curves would be more noticeable for the larger nozzles. There 
are practically no large-scale steam experiments, but reference 
to Fig. 1 will show that Professor Gibson’s curve for air displays 
this feature. Now these experiments were made with diameters 
of the order of 1' 2 in., that is, several times the size of experl- 
mental steam nozzles, and it would therefore seem that there is a 
definite dimensional influence. 

The effect of dimensions on the conve rgence loss will be opposite 
to that on the boundary loss. It must be clearly in view that the 
frictional occurrences are apparently inve rsely dependent on the 
hydraulic mean depth, and therefore small-scale experiments 
are most suitable for the examination of these. Thus, in the 
authors’ experiments the introduction of an ' <in. diameter search 
tube into a -1n. bore nozzle increases the surface by 50 per cent 
and reduces the flow by 29 per cent, i. e., the search tube doubles 
the effect and therefore makes it the more readily determinate 
For the same reason efficiencies obtained from such small nozzles 
are not directly applicable to larger sizes, and therefore to say 
that the experiments are faulty because in practice better values 
are apparently shown, is no sound charge. Application to the 
practical forms ean only rationally be made when the constant 
factors in the different loss effects are known. 

It may be taken, then, that the total loss to any point x along 
the jet within the boundary form is given by 


° l M : d 
k, as fm) 1 dx T (le PV) f f e. 2a rw Fm pd [26 | 


This expression is too involved to be of much practical value, 
but considerable simplification is possible with only moderate 
loss of accuracy. It may be permitted to charge the frictional 
loss against the tail piece only, and relate this to the average 
velocity factor therein; while the entrance loss may be made 
directly dependent on the speed established in the convergence, 
thus: 


L 
} aX (Fm); a bh PV 


1)? (Fm) [27 
Ul 
where a constant for surface 
L, = length of parallel portion 
h hydraulic mean depth of parallel portion 
Fm) velocity factor at end of convergence. 


Although (Fm) contains k as a term, the influence of this is not 
great and (Fm) might be taken as equal to the theoretical 


, ] 
(, r , 


Actually, however, it will be found that by using a suitable chart 
for calculation rather closer approximations to the real values 
can be obtained. 

Taking the actual nozzles used, the constants are of the following 
order: a = 0.0055; b = 0.0005. The constant a is for a moderately 
well-finished bored-out brass nozzle, while 6 covers the convergence 
effect for a small nozzle having a straight axis and a radius of 
entry nearly equal to the diameter. 

For practical application further experimental investigations 
seem necessary, and a few final remarks on the best forms for 
these might be given. 

The boundary loss will be most readily obtained from examina- 
tion of the action in straight parallel lengths. The value of the 
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jet function F is constant along such a path, and the growth of 
loss is closely represented by a straight line. For these reasons 
pressure readings are only necessary at entranee to and outlet 
from the parallel portion. Again, this frictional loss. i lost 
Clearly shown by flow experiments on small-size nozzles. 

Consequently for the determination of frietional constsnt- l 
few long parallel nozzles—of small bore and having different 
surfaces—might be used; provision also being made for the obser- 
vation of at least two pressure values 

Examination of the convergence loss requires determination of 
the conditions in a clearly defined area at the termination of the 


entry curve An\ chosen convergence must then be fitted with a 


very short parallel outlet; although with the more awkward form 
rather greater lengths might be necessary to insure fairly stabilized 


conditions. There are effects both of curvature and size, and it 


is probable that experiments with air flow might give a more 
ready means of examination 

lor the convergence effects, then, a few standardized entrance 
forms might be used—each with short parallel outlet —each form, 
say, in tripheate, differing only in linear dimensions. Mass-flow 
determination accompanying pressure reading at outlet would 
then allow of establishment of the general variation of this loss 
and any odd form that might be used at times in practice could be 
reasonably covered hy interpolation from the known standard 
results Paper before the Northeast Coast Institution of Eng 

d Shipbuilders, Feb. 18, 1921, 40 pp., 22 figs., etA \bstracted 


from advance proof 
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Pressure Regulation in Air Receiver or Line Operating 
Air Compressors in Parallel 





THe Avromatic REGULATION oF AIR Compressors, Robert 
Nitzschmann. In compressor operation it is usually necessary to 
maintain a constant air pressure. In some cases, particularls 
with small and medium-size units, hand regulation is employed 
for governing the delivery air pressure either by varying the 


tmount 





Fic. 1 Deviee ror AvTOMATICALLY REGULATING AIR PRESSURE OF AN 
Arn COMPRESSOR 


of inlet air (throttling regulation) or by operating directly on 
the steam supply to the driving prime mover. For larger in- 
stallations automatic regulation is necessary, which again may be 
of two kinds: namely, operating by the air pressure directly, o1 
through some kind of a servo-motor. 

In the present article a device is described which makes it possi- 
ble to regulate the air-compressor output not only from the pressure 
at the compressor directly but also in accordance with the pressure 
with air lines fed by the compressor. 

Fig. 1 shows the governing device as applied to a steam-driven 
air compressor. Here, | is the steam cylinder; 2, the valve-gear 
shaft; 3, the lever of the valve-gear shaft with the crosshead; 
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t. an electric motor; and 5, an intermediary element betwee pectively at each of the compress | L2 and g 
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vith the coal in the fuel bed, forms iron oxide, a material v 
by itself would not produce clinkers. If, however, this in 








is exposed to high temperatures in the presence of sili« 


. cates usually ilso available in the ash clinker in the forn 
hic. 3) Device SHOWN IN Fics. 1 aNd 2 Appiiep To 4 System Emi ) 
silicates may be produced 
s te 1S » of » OT: and o » fuel bed near the 
nsumee Piping and Machinery Fed from the Compressor . Iti temperature f the grate an L of the ! ed neal - 
that determines whether a certain coal will form troublesome clinke 


rwo oR More Compressors 


ressure, Fig. 3 shows the connections to the regulating motors or no clinker at all Because of this, it is important to keep the 
to cover such a Case. grate and the part ol the ash bed near it at as low a temperature 
In this figure 1 and 2 are two air compressors located at different as py ssible during operation 

points: 3 and 4 are the points at both ends of the system supplied On the other hand, however, if coal contains pyrites in ree 
by compressed air at which the given pressure is maintained; 5 lumps they may fuse before they are completely burned and 
and 6 are the pressure relays belonging respectively to 3 and 4 start the formation of clinkers. The conclusion to which the 
with pistons carrying the electric contact arms 7 and 8; 9, 10, 11 author comes is, therefore, that although high sulphur content 
and 12 are respectively the stationary contacts of the pressure may increase the possibility of clinker formation, it is not a definite 
relays; 13 is a source of electric current: and finally 14, 15, 16 and indication that clinkers will be produced, as the action depends 
17 are the electric relays operating the servo-motors located re- upon the form in which the sulphur is present. 
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The author calls attention to the fact that the complexity of the 
ontent of the ash makes it difficult to draw a conclusion as to its 
tendency to form clinker. Fusibility of ash depends apparently 
ipon the ratio of the silica to the iron, aluminum, calcium, ete 
present. As a rule, ash high in silica contains little iron and will 
not Tuse easily, but if the silica decreases and the iron increases, 
fusing will take place at a lower temperature The author does 
not believe that a definite relation between the clinkering properties 
of coal and the chemical composition of well-mixed ash ean be 
found, especially as in addition to the chemical analysis there are 
many other factors which influence clinkering, such as the con- 
struction of the furnace, combustion space, draft, cooling of the 
crates, ete., as well as the methods of firing 

lig. 1 is of interest as viving an idea of the relation of fusing 
temperature ol ash to the percentages of silica, iron oxide and 
sulphur. 

The author explains the methods of carrying out fusibility tests 

ash and in particular the use of Seger cones Coal Aqe, vo 


19, no. 12, pp. 534-539, 5 figs., pe 


LUBRICATION (See also Power Plants 
Tests on Lubrication with Emulsified Oils 


LUBRICATION OF STEAM CYLINDERS WITH OrL EMULSIONS, 
Dr. Eng. Hilliger. Data of tests bearing on pertormance and con- 
sumption of lubricant by steam engines lubricated with  plau 
il and oil emulsions, carried out at the Salbke Works of the R 
Wolf Company, Magdeburg, Germany, on a 25-hp non-condensing 
locomobile engine. 


In the course of these tests either plain oil or an emulsion of oil 
with saturated lime water was used, the lime water having 
content of 1.2 grams (18.4 grains) of lime per liter (0.26 gal.) of 
distilled water. 

The plain oils, which were all of mineral origin, had viscosities 

Engler, at 50 deg. cent.) varying from 33.6 to 39.4. The content 
of lime water was in excess of 40 per cent but below 50 per cent. 

The steam cylinder of the locomobile engine was provided 
with pressure lubrication of the usual type feeding 16 grams (246 
grains) of oil per hour. The engine gear was abundantly lubricated 
in order to reduce friction losses as far as possible. Previous 
tests have shown that the usual indicator method of measuring 
cylinder performance was not sensitive enough for the present 
purpose and the governor was so set that at each revolution the 
amount of steam flowing into the eylinder was dependent exclu- 
sively on the boiler pressure. The relation between the boiler 
pressure and the average indicated pressure was derived through 
very careful indicating of the various steam pressures and was 
repeatedly tested during the course of the experiment 

It was found that for an operating pressure of 12 atmos. the 
mean indicated pressure was 5.06 atmos. with saturated and 4.93 
atmos. with superheated steam. In the course of the tests the 
boiler pressure was maintained constant and the load varied 
by means of a resistance formed by a bank of incandescent 
lamps. 

Method of Testing. In order to compare the lubricating ability 
of various oils, it is necessary to produce in the cylinder a very 
thin oil film, such that its wear may be observed through an increase 
in the energy consumed by friction. The better the lubricant 
the better it will adhere to the rubbing surface and the longer it 
will withstand the wear produced by the frietion of the rubbing 
parts. In order to produce a sufficiently thin film of oil, the lubri- 
cation was begun in each test by supplying the usual amount of 
lubricant to the cylinder and then cutting it off entirely. During 
the period when the lubricant is supplied at the usual rate, a film 
of oil is built up on the inner walls of the steam cylinder. At 
the same time small quantities of oil collect in the piston rings 
and in several other dead spaces in the cylinder. When the supply 
of lubricant is discontinued, the film on the cylinder walls is at 
first maintained by supplies from these small oil reserves and its 
distribution from them depends on the quality of the oil. Grad- 
ually, however, the oil film is worn away by the rubbing of the 
parts, which causes a falling off of mechanical efficiency, which 
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may be represented in the form of an efficieney curve. The length 
of the period that this decline of mechanical efficiency continues 
is an indication of the ability of the oil to adhere to the walls, 
and also of the ability of the oil to act as a lubricant even when 
present on the walls of an engine evlinder only in films of exceeding 
thinness. 

In this way the lubricating qualities of the oil and its economy 
of consumption may be expressed in comparable figures. The 
economy of consumption of oils may also be determined fror 
their minimum consumption, whieh means the amount of oil at 


which the mechanical efficiency of an engine attains its maximum 


value and is not improved by further additions of oil lest: 
along these lines have been earried out in addition to the test 
referred to above When the supplies of oil in the evlinder wer 
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exhausted, a predetermined amount was forced into the eylindes 
and the resulting increase of efficiency determined These tests 
also served to prove that the decrease in efficrency found from the 
previous tests was due exclusively to the gradually decreasing 
amount of lubricant supplied to the cylinders. If a given amount 
of oil foreed into the cylinder was found insufficient to bring 
the mechanical effi iency of the engine to its original value, th 
amount was gradually increased until this took place. The amount 
of oil finally delivered which resulted in the efficiency of the engin 
being brought back to its original value, was the minimum amount 
necessary for a regular operation of the engine. In all experiments 
the engine cylinder at the beginning of the test was carefully 
washed out with a mixture of some other lubricant with gasoline 

Data of Tests. Figs. 5 and 6 show efficiency curves of an oil 
and an emulsion with saturated and moderately superheated steam 
From this it would appear that the emulsion is a much better 
lubricant than the plain oil, especially at moderate superheat 
[By moderate superheating is meant such that the steam tempera- 
ture is 330 deg. cent. (626 deg. fahr.), while at high superheat 
it is 430 deg. cent. (S06 deg. fahr.).] 
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lency curve nely, the time in minutes during which a falling MACHINE SHOP (See Special Tools 


fi 1 per cent takes place in the mechanical efficiene Such 
numbers which may be used for comparing various lubricants are MARINE ENGINEERING 
derived direetly from the curves and are presented in Table 1] 


for snatur ted, moder tely superheated, and til 
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tean From this table, again, it is readily seen that the tbr Sa 


a” \ Superheater Giving Steam of Two Different Degrees 


cating 1 lues of the emulsions are much higher than those of the Foster DovuBLe-STAGE SUPERHEATER. Description of 
riginal oils from which the lubricants were mad It also appears bined flue-type and smoke-tube superheater giving superheate 
team to marine engines and low-superheated steam to auxi 
™ ag aa ‘art ae cae sodaclutmimatiinan manufactured by a British company 
iit cesindie Hict In the ordinary flue-type superheater the ends of the 
turated Stea perbeated ~ ' nearest the combustion chamber are very liable to corrode 
9 . ; which is said to be due mainly to the impinging at high vi 
- 8 8 + > of the small particles of moisture which pass from the 
19 250 s 2: into the superheater elements. The risk of failure from this cau 
is somewhat reduced by the usual thickening of the tube e1 


learlv that high superheat affects oils more than emulsions con- but it rather increases danger on account of the high temperatur 


ri 
tuning them. reached by the superheater elements at the bend necessar { 
\s regards the comparative consumption of oils and emulsions, provide the desired steam temperature inside the tubes 
t would naturally be expected that this would depend on the The Foster double-stage superheater, Fig. 9, has a number 


ubriecating ability of the material. In all tests the oil feed was  waste-heat elements arranged in the uptake into which the st 
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rom the boiler in led, as a result of which it passes into the flue 
clements absolutely dry and at a temperature about 60 dee. fahn 
above saturation point. In addition to this, the steam as it leaves 
he boiler is passed through a Tracey purifier where it is freed from 
he impurities which otherwise would be deposited on the interior 
urface of the superheater. 

From the waste-heat elements the steam is led to the ma 
headers in front of the boiler leading to the flue-tube superheater 


elements, but before reaching the headers the steam passes throug! 
pipe fitted with a spring-loaded safety valve and a stop valve 
from which steam for the main auxiliaries and the deck mac hiner 


( dra Vn This enables these engines to work economically 
with low-temperature superheated steam and without the dis 
advantages which are found to accompany a high degree of supe! 
heat 

\s the steam entering the headers already contains approxi 
mately 60 deg. fahr. of superheat, the number of superheate! 
elements is smaller, and the elements instead of being brought 
pl ictically to the combustion chamber are stopped at a distance 
of about 1 ft. 6 in. from the ends of the tubes, and hence the 
tubes are not subjected to the maximum temperature of the furnac 
uses 

In the Foster superheater the end of the superheater tube carries 


a standard * ,-in. type thread (Fig. 10). The steel nut carrving 


ised Pipe Thread 























Fic. 10) CONNECTION OF SUPERHEATER ELEMENTS TO HEADERS IN A 
Foster SUPERHEATER 


|' ,-in. diameter mouthpiece is expanded into the header. If the 
tube should fail, the mouthpiece can be readily removed in the 
usual way and only the nut will be damaged. (Shipbuilding and 
Shipping Record, vol. 17, no. 10, Mar. 10, 1921, pp. 285-286, 2 
figs., d) 


PAPER INDUSTRY (See Power) 
PIPE 


CENTRIFUGALLY Cast STEEL Pipe, George K. Burgess. Ab- 
stract of a report of tests carried out by the author in 1918 at the 
Sureau of Standards on samples from hollow steel cylinders made 
by the W. H. Millspaugh process. 

No data as to the process itself are given, except that the eylinders 
were cast in a machine revolving about its horizontal axis. The 
cylinders are said to have walls from !/» in. to 3/5 in. thick. The 
outer surfaces were fairly smooth but the interior surfaces were 
rough. Plain carbon- and nickel-steel cylinder castings were 
investigated in the condition as cast and after various heat treat- 
ments. 

Results of the radial surveys for hardness and chemical analyses 
show there is a gradual increase in carbon from the outside to the 
inside surface for all castings. This increase ranges from 0.02 
to 0.09 per cent and appears to be roughly proportional to the carbon 
content, so that the percentage in variation remains practically 
constant. The nickel and phosphorus appear to follow the carbon 
very closely in their behavior as to segregation; manganese and 
silicon, on the other hand, are nearly constant across the radial 
section, while sulphur, although somewhat erratic, in general is 
distributed similarly to carbon. 

The hardness surveys follow closely the chemical segregation, 
the higher numbers occurring on the inside layers. Stresses across 
section of tubes were measured by cutting out rings, and it would 


appear that the internal stresses are of the order of the elasti 
limits of the material, the outer zone of the casting being in com 
pression and the inside ring in tension 

Various attempts were made to improve these castings by heat 
treatment, the data of which are given in the form of tables 
Most samples show good tensile strength for their composition and 
treatment, and there does not appear to be anv marked differen 
in Values for longitudinal and transverse specimens 

Certain of these treated steel castings would appear to comprare 
favorably in then properties with those of forged material of the 
Same Composition For example, the physical properties ob som 
of the castings are equal to or better than ordnance requirement: 
for gun forgings 

The only evidence of unsoundness of the metal was the presen¢ 
of small blowholes in the inner zone, usually within in. of thi 
suriace 

The microstructure of some, at least, of these castings is better 
than that of ordinary castings: certain ones show pronounced 
ingotisms (dendritic structure The nickel steels contain more 
slag inclusions than is usual in ordnance steel, showing that thi 
centrifugal process may hot clear up a basic steel The ingotisin 


and coarse-grained structures of these centrifugal castings can, i 
general, only be removed by prolonged and repeated heat treat 
ments., 1e., normalizing followed by double quench and draw 
The Tron Age, vol. 107, no. 12, Mar. 24, 1921 pp 704-766, 5 
figs., eA. In this-connection, attention is called to an editorial 
in the same issue, p. 789, discussing the centrifugal casting 
steel as a metallurgical development which mav become of im- 
portance 


MANUFACTURE OF WrouGut Pire ror Hic Pressures. For 
hydraulic purposes very strong pipe is required because the high 
pressures of hydraulic lines exert enormous bursting forces and 
the potential energy of the water under such working pressures 
closely approaches that of the thrust of a steel rod working as a 
piston under similar pressure. 

The pipe must therefore be made with unusual care, and further 
more, to be efficient in the face of the friction developed by fluid 
flowing under enormous pressures and high velocities, the pipe 
must be clean and smooth and must be capable of bending without 
excessive distortion of the internal diameter. These conditions 
require that the pipe be welded and rolled according to the best 
mill practice, and from metal possessing the usual combination of 
high tensile strength and great duetility. The practice described 
below is that followed by the National Tube Company, Pittsburgh, 
Pa. 

To make pipe for hydraulic purposes the solid ingot is rolled 
down to plates of the required dimensions, which eliminates lamina- 
tions occurring in plates rolled from built-up bars and insures 
homogeneity of the pipe wall. Defects such as blisters or blow- 
holes are obviated in the skelp from which pipe is made by a 
mechanical process of working the metal in bloom form known as 
‘“Spellerizing.”’ It is a kneading process which consists of subjecting 
the heated bloom to the action of rolls having regularly shaped 
projections on their working surfaces. 

High-pressure pipe of smaller sizes is manufactured by the 
butt-welding process. The hot plate is welded into pipe at a 
point close to the end of the furnace by drawing it through a die 
shaped like a bell with a hole in one end. The pipe is reheated 
several times and drawn through dies having gradually decreasing 
diameters until the proper size is obtained. This is done in order 
to weld thoroughly the very thick abutting edges of the seam and 
to provide the necessary strength at this point. When pipe i- 
not intended for high-pressure service, it is drawn through only 
one or two dies. 

The larger sizes of pipe for high-pressure purposes are made by 
a process in which the edges of the plate are overlapped by the 
seam. The plates are properly rolled, heated and bent into rough 
tubes (skelp), and are then charged into a furnace where they are 
heated to a welding temperature. From the furnace they go into 
the revolving rolls of the welding apparatus, so grooved that they 
form a circular opening between them of approximately the same 


ee 














2 

f 
<< 
< 


cv equipme it 


rows 


\ on 


: 
ipplied to 





ul 


‘ 
| | 
, 
dn cv d kelp 
} ( re Cl OE ‘ 
pping edges together 
, ke e i ut t the tro })! 
eng Din l welded oh 
et nged in such " +] 
‘ metrically Opposite | 
rely ed t velding temperat 
‘ thy (F | ‘ velding mM 
ot] he valled pip 
\fter the pipe | worden , 
| . the necnal | itside a i" 
ghter vy oats true en 
vl led « continuously tr 
: ripreg lc which } e ber 
e tri ind the pipe 
ers di wall dl 
TOW) OO) }™ 
‘ 
Hwa , de j , 
is tested w a pee 
] | 
, P ( Ss] Z¢ 
‘ ns | 
1 
\l ” ! 
‘ 
r s 
\ | 
4 ? ‘ 
; 7 es 
OWE! 
POWER 
Gear Drives in 
i ) (1 11 
| 
vt ‘) 
v4 
~t ¢ | il ~ 
< 


ww 


imbetr ‘ 
the te xtile 


\ rt] . 
l 
“ aM . 
oy 
iT 
’ 
) 
iT a 
i 
ll 
eline 
ie 
lbrected 
ve 
il 
| y t 
r 


British 


t price 
of the 


ip to | 


7 4* 
RO HLA 
Y 
the lhe 
I 
\y l 
{ 
( 
i ‘ ‘ 
" 
Té 
l 
i 1? 
{ 
( 
{ 
iL 
| ! 
ere 
ig 
? | ‘ IM 
} ‘ qT \ 
. , 
ty | ‘ 
' 
) 
(nM) 
i 


Textile 


Hy 


fot 
xT ¢ 


similar 


tree 


it 


hp » Mace 


Mills 


etri 


equipme! 


if 


~ 




















wn Ton 


Ae I YER ee cee 








MECHANIC AT 


POWER GENERATION 
Economic Features of Superpower Schemes 


USTRIES AND SupERPOWER, Harold Goodwin, Jr. The cost 
ind purchase of power for all the industries in the United 


States amounts to only about 2! 2 per cent of the value of the pro 
lucts and is only about 4'/> per cent of the value of the material 
voing into these products. (These figures apply to the country 

large and not to individual industries.) Nevertheless the sub 


ect of power generation and distribution is, of course, of the highest 
portance, 
As regards the determination of the future load, Dr. George 
(tis Smith, Director of the U. 8. Geological Survey, has pointed 
it that the steam engine has been the cause of centralization of 
lustry, while electricity has already been the means of decentral- 
ition, and the greatest mission of the superpower system should 
the aiding of industry in its economié decentralization. 
lig. 13 shows the method of letermining the limit of saturation 


“ 


2 
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hic. 138) Growrn oF INpusrrian MrecHantcan Power 


of industries with power. The upper curve shows the growth of 
the total mechanical power and the growth which may be predicted 
or it in the future, while the next curve shows the proportion of 
the load which could be economically supplied by central-station 
service. The lower curve shows the growth of central-station 
power and the way its logarithmic extension would continue. — It 
is evident that the limit of central-station supply of mechanical 
power should be reached if the present rate of growth is main- 
tained for a few years, and that after the point of saturation has 
heen reached the growth will be much more gradual. 

This consideration would show that it is not safe to predict the 

load of the sup@rpower system simply by the extension of the 
present growth curve of central stations. 
The location of industries is determined by many factors, such 
labor, transportation, raw-material supply, etc. In some cases 
there seems to be a tendency for industry to move to the nearest 
supply of labor; while in others plants have made arrangements 
tor drawing labor to them instead of carrying the plant to the 
labor. Availability of power through the superpower scheme 
inay be of assistance in facilitating the location of plants on sites 
otherwise desirable. If there is a tendency of industry to de- 
centralize, availability of power will be one of the controlling fac- 
tors in the building up of new industrial centers. (The Journal of 
the Engineers’ Club of Philadelphia, vol. 38-2, no. 194, Feb. 1921, 
pp. 63-68, 5 figs.. qd 


SUPERPOWER STATIONS FOR CENTRAL INDIANA, Frederick L. 
Ray. General outline of the needs, advantages and possibilities 
of a system of generating stations located in coal-mining districts 
and supplying the entire central part of the state. Credit for 
many of the ideas advanced is given to John A. Stevens, Mem. 
Am.Soc.M.E. 

In this project primarily developed for central Indiana but 
which could be extended to cover practically all of Indiana and 
the eastern half of Ihnois, it is intended to locate the power plant 
on the Wabash River because a project of this kind cannot be 
considered unless there is an abundance of water for condensing 
purposes, a condition which is fully satisfied by the Wabash River. 
The intention is to erect several plants of about 150,000 kw. capac- 


ENGINEERING \ iZ. N , 


itv each in the coal field on the river between Terre Haute and 
Vincennes, 

A table in the original article shows the approximate kilowatt- 
hours generated per month for some 25 cities of central Indiana, 
trom which it appears that the total output is close to 45,000,000 
kw-hr per month produced at a cost of about 95,000 tons of coal 
with a consumption of coal per kw-hr. varying from 3.20 to a 
high as 9.66 Ib. and averaging about 4.5 lb. per kw-hr 

This current could be generated in a modern plant for 2.12 
lb. of coal per kw-hr., including 30 per cent transmission losse 
up to the consumer. which would mean a saving estimated at 
more than 48,000 tons of coal per month, equivalent to a saving 
per year of approximately 600,000 tons. 

The general outline of the design of the plant is given. It 
intended to make provision on each boiler for the burning of 
powdered coal to the extent of 50 to 200 per cent of the normal 
demands. Then in an emergency it would be possible to increase 
the output to 100 per cent without crowding the stoker The 
mixture of the flame from the powcde red coal with that of th 
flame from coal and stoker would greatly improve combustior 
and the trouble of ash removal with powdered-coal burning would 
be eliminated, for the ashes from the powdered coal would fall 
upon the ash and refuse from the stoker and could be readily 
dumped to ash pit and removed 

The railroads in this district should be electrified as quickly 
us possible, but not until all other industries have been taken care of 

Paper read before the Indiana Engineering Society, abstracted 
through Power Plant: Engineering, vol. 25, no. 5, pp. 262-264 


| hip, ¢ 


SUPERPOWER ZONE IN CaNnapa, Robt. G. Skerrett Phe author 
Claims that Canada has set the pace for the United States in the 
creation of what may properly be termed a superpower zone, 
referring to the work of the Ontario Hydroelectric Power Com 
mission 

Ontario, which is one of the most densely populated sections 
of the Dominion, is practically devoid of its own sources of fuel 
but has a large potential supply of water power. It was to develop 
this that the Commission was created in 1906 
organization have been since modified by a number of subsequent 


Its powers and 


acts of the Canadian Parliament 

At the beginning, the main attention of the Commission was 
devoted to the development of the Niagara project. Later on, 
however, eleven other districts were covered and last year the 
transmitting wires distributed more than 315,000 hp., while it is 
expected that by the close of 1921 the total output for public use 
will amount to 750,000 hp. and will be approximately doubled 
in the next two years. 

The charges for electric energy are such as to cover the expertise 
of the service and create a sinking fund which in 30 or 40 years 
will leave each constituent community the owner of its plant 

Generally speaking, 1 hp. raised by steam entads an outlay in 
Canada today of from S40 to S60 annually, whereas the Com 
mission is able to sell a hydroelectric horsepower for only $18 for a 
twelvemonth. 

An interesting feature of the rate-making system of the Com- 
mission is found in the facet that in each community the small 
user pays for energy the same price as the large consumer, and the 
rate in each locality is determined on its individual merits. The 
dominating purpose of the Commission is that there shall be an 
equality of right to power in all areas within range of the current 
generated in any of its plants. 

In the early days the Commission bought all its supplies from 
dealers. Now, however, with its expanded organization, it buys 
lamps and other equipment in large quantities direct from manu- 
facturers, giving the consumer the benefit of the cheaper price 

The installations owned by the Commission (not including 
franchise valuations) represent a cash value of close to $57,000,000. 
The Niagara power development cost $15,000,000 and the com- 
bined valuation of the Commission is well in excess of $100,000,000. 
(Scientific American, vol. 124, no. 13, Mar. 26, 1921, pp. 246 and 
258, 1 map, d) 
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POWER-PLANT ENGINEERING (See 
cation and Marine Engineering 


also Lubri- 


Canals as Sources of Condenser Water for Large Plants 
THE COOLING oO1 
of a 
interest 


WATER IN A Cana, L. C. Kemp. 


series of experiments carried out in England, and of 


Description 
recent 


because of are 


a number of large power stations which 
being ereeted on canal sites 

The Lero Road power station of the city of Leicester is situated 
on the banks of a eanal, upon which it relies entirely for the cooling 
of circulating water for the has approximately 
9500 kw. of plant installed, comprising a turbine and reciprocating 
machinery supplied different The 
inlet and outlet circulating-water are separated by less 
than 200 yd. but sufficient cooling is available to operate the sta 
tion satisfactorily. 


condensers It 


circulating 
ducts 


from systems 


The tests were carried out primarily to determine in a qualit 


tive sense the conditions assisting the dispersal of heat in the canal, 
ind also to establish, if 


approximate 


possible, heat-gradient charts and at 


dispersal factor which would be of value as a basis it 
thie 


determining probable performance 


of proposed new powe! 
tations for similar sites. In the tests the following quantitis 
were determined 
The heat quantity entering the canal fron rious soures 
lemperature of the canal surface in the r iffected | ‘ 


heat currents. 
Atmosphe rie conditions 


Heat carried away through the lock 
He il stored or re leased from the bulk ol the water q iitit 
affected, due to difference in verage temperature before 


t 
and after the 
Cooling effect of cold river water 
vide make-up for the water ey 
During the test the 


' 
ill pomts, ar 


test, 


entering the sVstem to pre 


iporated, 


te Tray rature ol water showed a net inere ( 


id in order to gage the quantity of heat thus stored 


the total volume of 


To do this soundings were take 


‘ 


was decided to measure approximately 
in the affected 


thy 
water ares 
elected sections of the basins, pool and stream 

4s the temperature variations in certain portions of the are 
iter than in others, it was decided to divide the total 
ea Into zones over which the temperature 


vould be 


ere 


Variations were not 


large. Then: 
Potal heat stored ee Weight of water Net rise 
the four zones ~ | in each zone temperature 


Che 


obtained from 


and 4 


f the rises recorded in Fig 


net rises in temperature between 10 a.m p.m, | 
14 


Che approximate dispersal factor was determined in the following 


ah average ¢ 


Let p the aay Lt ul 


er hour per inch Hg difference in the vapor pressures 


dispersal factor of in per sq. ft. of water 


Corre sponding to the water-surface temperature and th 
atmospheric wet-bulb temperature. 
19 deg. 


ilk. 


4 
AVE 


fahr. 
He 


(rea of each zone in sq. ft 


rage wet bulb te mperature reading 
Ps 0 


Corresponding vapor pressure (V. 33 
lotal heat quantity 


X dispersed from V. P. Hg corresponding to average 


the canal surface p p 2 surtace temperature \ P. corre- 
sponding to atmospheric wet bulb 
Time in hours 
161.8 10 31,200 p 1.04 0.334) < 6 (Basin A 


25,900 p »* l Pr Th) | 
Basin B 
b Upstrean Zon 


123,500) p 


5 15 0.354) * 6 
+ 13,000 p 0.93 0.334) « 6 
+ 42,400 p X (0.82 — 0.334) 
132,000 4+ 117,000 + 46,500 4 
419,000 p 
or 


Dispersal 461.8 & 10! 


419,000 
He 
ing 


phe 


factor op 1100 B.t.u. per sq. It. pe hi per in 


difference in the vapor pressures correspond- 
to water-surface temperature 
ric wet-bulb temperature. 

This factor represents the rate of cooling which actually took 


and atmos- 
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during 
the 
conjunction, however, with heat-gradient charts if 
a foundation « 


place the test period and is therefore appl 


where atmospheric and geologit Conditions are bn i 


is Th which to base 
which may bn 
ther canal sites 


an estimate ot tl a 
istance expected under particular 


The investigation demonstrates strikingly that ¢ 
largely outside the cireuit followed by the wate 


culating-water discharge and intake. The 


hetweet 


distance betweet 





may be relatively <mall hut the hie at will leave the cire 
| the water and flow for a considerable distance along 1 
CURVES SHOWING 
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this case the heat actually flowed upstre 1 for nearly a quiu 
i mile against slow current The English El J 


1, no. 5, Jan. 1921, pp. 210 


Robt 


authors 


HIMNEY HEIGHTS, Sibley ( H 
Am.Soe.M.k. The 


diameter and height of chimneys in whicl 


PROPORTIONING 
Delany, \lembers 


for ascertaining the 


propose netinnl 


table and diagram given in the original article are used. It i 
claimed that by these means the fundamental dimensions of 
chimney to produce a given amount of draft can be determin 
regardless of the kind of fuel used, provided the quantit flare 
YAS Passing pel! hour can be approximately estimated 

In its turn the weight of flue gas passing per unit of time i 


ssid to depend for practical purposes on the weight of fuel burned 
and the percentage of excess air used in burning it 


This method is of interest in addition to giving the 


as 


sions, It also ap} arently indicates the various combinat 
heights and diameters of stacks to produce given draft t 
particular weight of flue gas considered 

The rule for altitude correction is given, and examples for cal 
culating chimneys at sea level and at altitudes presented Jour 


of klectricity and Weste rh Tndusti 
pp. 299-300, 1 fig. and 1 table, p 


vol. 46 Mar. 15 


ho. 6, 
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POWER PLANTS strokes per minute at a pulley speed of about 275 r.p.m., the 


. power consumption being about 4 hp. The weight of the ap- 
CENTRIFUGAL OIL CLEANER. Description of a device developed Trad 
cape t muratus Is approximately a ton and a halt Foundry Trade 
McCook Field, D: Ohio. 1 consi “opper | o , 
c OOK weld ivton, m0 t consists ob a spun copy ; Jou nal. vol 23) no. 229. Jan 6, 1921. » 20. 1 fig.. d . 
bowl 5 in. in diameter and L's in. high, mounted in a modified 
Liberty oil pump. It is driven by a steel shaft splined into the 


lower oil-pump gear of the Liberty-12 oil pump. The speed STEAM ENGINEERING (See also Marine Engi- 


his shaft is | times the crankshaft =peed4 neering > 
Phe oil is led from the oil tanks to the inside of the bowl whic] ws : 
Rotary Steam Engines with Michell Thrust Bearings 




















gat 2590 r.p.m. when the engine is turning at 1700 r.p.n 
Phe otf is set into centrifugal motion and all foreign matter ot MichELL CRANKLESS Steam ENGINE. Description of a high 
greater specific gravity than the oil is thrown and held to the sneed engine designed by A. G. M. Michell. inventor of the Michell 
edge of the bowl \ number of runs were made both wit thrust block, for the purpose of testing whether by the use. of 
eral lubricating ol and castor oil. In this latter test cold these blocks it was practicable to construet > erankless inter 
s mixed with fine emery powder, metallic filings and sand, — ¢ombustion or steam engines which would prestumab! e lichte 
\ changed the color of the oil to a dark gray After ben than engines of conventional tv 
through the cleaner once the mixture emerged as clear as In the Miecl y _ 
before it was mixed, and all of the emery, metallic particles 
nat ined in the bowl LZz peel Oy ) aN ct 
ext test was made on a Liberty-12 engine run for LO In { —/ 
[650 r.p.m. ona testing stand. The oil was not renewed during — f 
nd after it was concluded the oil was emptied and the 
the bow] carefully examined. It was found to be cover 
Y deposit, 1 whicl rietv ¢ <ubstanee vere 
\ study of the grit collected from the run reveals a large amou 
d steel, which must have come from the piston rings 
ler. There was also a large percentage ol very fine alumi 
owder, which must have come from the pistons \ sm 
quantitv ob bronzZ powder Wits observed also babbitt Dearu uu 
Small chips resembling those from machining processé 
were present and also sand varvine from very fine powder t 
pebbles, and carbon in various forms and sizes. The s 
ve come trom the core sand that could not be cleaned 
the casting. There were also fine, brown particles that 
l like sand but crushed easily and were presumably mac 
dust taken in through the breather Phe power required 
by t cleaner at 2250 r.p.m. varies from 1 hp. at 75 deg. fal 
0.35 hp. at 190 deg. fahn () \i vol. 9, no. 4, Feb. 20 
1921, pp. 21-22, 2 figs 
SPECIAL TOOLS 
Boreas Castr-[TRoN Reruse BriqueETTING MAcHINt De- 
<eription ob a pneumatic press for briquetting Cast-lron retus¢ 
It is claimed that by converting cast-iron filings and turnings 


into briquets not only can this material be usefully emploved but 
e quality of the melt can be improved by making possible the 





duction of silicon or manganese into castings in definite and 
concentrated form 
' In the manufacture of the briquets cast-iron turnings and slaked Ml Ye eee 
Linnie re used, and the following mixture is quoted 2 ewt. Cast-iror 
turnings, 5 per cent slaked lime and 5 per cent water. The briquets which Is not new in itself but which has not ghee r emploved su 
; made from this mass are placed on drying trays, allowed to remain cessfully in the past owing in the main to lubrication difficulties 
there for some days, after which thev are sufficiently hard to be \s the Michell bearings are good for a load of at least 500 Ib 
piled for tempering. This latter, which generally takes from per sq. in. and have been used under loads many tim s “greater, 
two to tour weeks, depending on the water, can be done in the open it was believed that they would help to get rid of the greatest 
5 difheulty heretofore experienced in substituting a swash plate for a 
t | 1 dry weather it is advisable to water the briquets occasionally crankshaft. 
' Moisture in combination with the iron and lime gives a chemical lig. 15 shows the first of these engines to be built It comprise 
: reaction which forms a hard shell around the briquet. This is 8 eylinders, each 5 in. in diameter, arranged four on each side 
; desirable as a final result, because it renders the briquet mor of the swash plate A, which is keyed to the driving shaft of thi 
i suitable for handling, but must be avoided in the beginning as it engine. which in its turn earries at each end a rotarv valve B 
might prevent th proper hardening of the inside. controlling the admission of steam to the evlinders The engi 
If used in the cupola, they can be placed by means of a shovel, works on the uniflow principle, the exhaust being discharged 
first of all filling in raw iron and old iron, thereafter the briquets, through ports C, of which there are eight for each cylinder, enc! . 
ind lastly the cinders which act as a buffer to the following layer — 1! /, in. in diameter 
of raw iron and prevent the briquets from being crushed. The pistons on opposite sides of the swash plate are  rigidh 
The “Boreas”’ press is adapted for pneumatic power and also for connected in pairs to form a single unit, the weight of the unit 
: belt drive. In the first type the machine is a knee-joint press being adjusted to that of the swash plate sO ms to secure pertect » 
with the evlinder for compressed air suitable for pressure of 6 to 7 running balance. Formula given in the original article. 
atmos. The belt-driven press is also of the knee-joint type but The thrust of the pistons is transferred to the swash plat 


has a spindle instead of the air evlinder. The press makes three through Michell bloeks which are mounted on spherical seats, 
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ENGINEERING RESEARCH 


A Department Conducted by the Research Committee of the A.S.M.E. 


Sir Robert Hadfield Prize 


GIR fobert Hadfield has offered through the Institution of 
r Mechanical Engineers of Great Britain a prize for the best 
design of an apparatus to determine the hardness of materials ac- 
curately and suitable for application in metallurgical work for 
eases in which present methods partially fail. The award or 
awards will be made by the Council of the Institution. The present 
funds amount to £154 sterling. A portion of the fund may be 
awarded for communications which advance the knowledge of the 
methods of testing hardness. Communications should be ac- 
companied by seale drawings or by models or examples of the ap- 
paratus. If the communication is likely to be of commercial value, 
provisional protection should be obtained before submitting it 
Address the Secretary, Institution of Mechanical Engineers, Storey’s 
Gate, St. James Park, Westminster, London, 8. W. 1, marked 
“Method of Determining Hardness.” 
reach him by December 1, 1921. 


Communications should 


Research Associations in Great Britain 


The number of British Research Associations under the license 
of the Board of Trade acting through the Department of Scientific 
and Industrial Research now totals twenty-three. Sixteen of these 
associations have already been listed in the issues of MECHANICA! 
I;NGINEERING for March, August and November, 1920 (pp. 181, 
470 and 638). The seven additional associations are: 
rhe British Leather Trades Research Association, 26 Thomas Street, Lon 
don, 8. E.: Secretary, Miss M. A. Stevens. 

rhe British Launderers’ Research Association, 62-5 Bank Chambers, 329 
High Holborn, London, W. C. 2; Secretary, J. J. Stark. 

The British Electrical and Allied Industries Research Association, 19 Tor- 
hill St., Westminster, London, 8. W. 1: Director of Research, E. B 
Wedmore. 


lhe British Silk Research Association, The Silk Association of Great Britain 
and Ireland, Inec., Kingsway House, London, W. C.; Secretary, A. B 
Ball. 

The British Motor and Cycle Car Research Association, ‘The Towers,”’ 
Warwick Road, Coventry; General Manager, H. R. Watling. 

The British Cutlery Research Association, P. O. Box 49, Sheffield; Secretary 
J. M. Denton. 

The British Music Industries Research Association, Northern Polytechni 
Institute, Holloway, London, N. 7; Director of Research, Dr. R. 8S. Clay. 

The British Jute Industry Research Association and the British 
(ast Iron Research Association have been approved by the De- 
partment of Scientific and Industrial Research, but as yet have 
not been licensed by the Board of Trade. 

The British Aircraft Association and the British Association for 
Liquid Fuels for Oil Engines have’ proposed their memoranda and 
articles of association. Certain other associations are engaged in 
preliminary considerations. 

The International Research Council at Brussels has started an 
inquiry regarding the possibility of an international auxiliary 
language for the purpose of reporting scientific matters. 


Research Resumé of the Month 
A—RESEARCH RESULTS 


The purpose of this section of Engineering Research is to give the 
origin of research information which has been completed, to give a 
résumé of research results with formulas or curves where such may 
be readily given, and to report results of non-extensive researches 
which, in the opinion of the investigators, do not warrant a paper. 


Apparatus and Instruments A3-21. Resistance THERMOMETERS. The ex- 
perience of the Bureau of Standards in the construction of resistance 
thermometers and a description of the resistance thermometers in use 
have recently been published as a scientific paper. Bureau of Stand- 
ards, Washington, D. C. Address 8S. W. Stratton, Director. 


340 


1 pparatus and Instruments Aj P1. SamMpLING TURES FOR STEAM Tests t 
indicate the best position of sampling tubes have been made at West 
Virginia University by Carl H. Cather and H. 8S. Dileher To de 


termine the true value of the quality of the steam for which different 
ealorimeters had been used in connection with various forms of sampling 
tubes, the entire steam remaining in the pipe from which the samples 
were taken was allowed to discharge through a !/;-in. orifice into a 5-in 


drum 15 in. long. The temperature of this steam after the throttling 
action had taken place was determined by a resistance thermometer 
placed in the drum. The average pressure of the steam at the top and 


bottom of the drum was also determined. By assuming that the quality 
of the steam determined by this device, which was called a standard 
calorimeter, was correct, the errors of the various calorimeters could be 
found. The results show that in many cases an error of almost 2 per 
cent can be obtained. From certain sampling tubes errors of both pos 

tive and negative value were determined The results indicate that 
the best form of sampling tube is one in which the holes are drilled in 
straight lines and the holes are 1/8 in in diameter. The results are 
more unllorm and hav ea smaller V alue when used ma descending cur 
rent of steam Small holes 1/16 in. in diameter are not as good as 
holes of larger size Address Prof. John B. Grumbein. West Vi 
University, Morgintown, W. Va 


rygini 


lulose and Pap 11-21 TestTinG oF Paper. Circular No. 107 of the 
Bureau of Standards is devoted to paper testing It may | »btained 
from the Superintendent of Documents at 10 cents per copy It ce 
scribes the method of testing paper and the apparatus used for routine 
work. Instructions are given for making tests of various kinds for thi 
quantitative determination of ash, sizing and rosin, as well as qualit 
tive tests for the kinds of loading and the various sizing materia! \ 
bibliography is also included giving useful books, periodicals ar 
Government publications on the subject Bureau of Standards, Was! 
ington, D.C. Address 8S. W. Stratton, Director 
(‘ement and Other Building Materials Ad5-21. Concrete Mixer \ 
search performed at the Experiment Station of Purdue Universit 
the best conditions for operating concrete mixers in regard to water 
control and speed. The report includes the strength and consisten: 
of concrete, the time records for various operations, and the measure 
ment of electrical power input. The report is published in the Fel 
ruary 1921 issue of the American Concrete Institute. Address A. A 
Potter, Director, Engineering Experiment Station, Purdue Universit 
Lafayette, Ind. 
Fuels, Gas, Tar and Coke A5-21. Furu Researcu. Technical Paper N 


on the Assay of Coal for Carbonization Purposes \ New Laboratory 

Method, by Thomas Gray and James D. King, has been prepared | 

the Fuel Research Board. This describes the development of a method 

of coal assay from which the yield can be quickly and accurately de 

termined. Experimental results of the paper explain how the meth: 

supplies this information. Price by post, 7d Address Imper 

House, Kingsway, London, W.C. 2 

Heat A7-21. Heat Transmission. The following papers by Dr, T. 

Taylor deal with work done by the Research Department of the West 

inghouse Electric and Manufacturing Company in connection with the 

study of heat transfer: 

\ Hot-Wire Anemometer with Thermocouple, Am. inst. Min. & Met 
Engrs., Chicago Meeting, September, 1919 

Thermal Conductivities of Various Insulating and Other Materials 
Am. Soc. M. E., New York Meeting, Dec. 2-5, 1919 

The Thermal Conductivity of Coil Wrappers. Electrical World 
75, no. 7, Feb. 15, 1920, p. 369. 

Phe Dissipation of Heat by Various Surfaces in Stil, and Moving Air 
Am. Soc. M. E., St. Louis Meeting, May 24-27, 1920. 

rhe Relative Conductor Temperature of Square and Round Insulated 
Cables, Electrical World, March 1920 

rhe Flow of Air through Small Brass Tubes. Am. Soc. M. E., St 
Louis Meeting, May 24—27, 1920. 
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B—RESEARCH IN PROGRESS 


The purpose of this section of Engineering Research is to bring 
together those who are working on the same problem for coépera- 
tion or conference, to prevent unnecessary duplication of work and 
to inform the profession of the investigators who are engaged upon 
research problems. The addresses of these investigators are given 
for the purpose of correspondence. 

Air B1-21. Ventitation. Tests to determine the amount of air moved 
under various conditions. Carnegie Institute of Technology, Pitts- 
burgh, Pa. Address David C. Saylor. 

Air B2-21. Winpmi.is. A new type of cam mechanism for use on wind 
mills. University of Texas, Austin, Texas. Address Prof. Hal C. 
Weaver. 
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nd Manufacturing Company, Pittsbur 
Manager 
Westinghouse Electric and Manu 


the ubject of heat transmission thi igh 


LIne T 


turing ( mpany is studying 
and heat dissipation, which are important in the 
neral study of the ventilation of electrical machine Although muel 
nd reported (see Heat A 1), much yet 
ithe Research Department of the compan) study 


work has been done a 
ing this questior 
el minutely 

tion \ papers have been published by Dr. T. 38 
t recent paper by Mr. Fetchheimer in the M irch Journa 
1.J.2£.E. is based on the work carried out in the Research 
Westinghouse 


viving special attention to the deteriorating effect 


humber 


iaborator 
Electric and Manufacturing ( 
Manager 


Bg Pipe CoveRrInGs. 


ompany 
Skinner 
\ bulletin giving the result f exhaustive 
mn efhiciencies of various kinds and combinations of commercial 
pe covering is in preparation by the Engineering Experiment Station 
State College of Washington The tests are 
especially for the purpose by 
150 deg. by utilizing the expansive quality of hot oi 
testing machine is filled. The oil-filled space 


i large thermometer, the stem of which i 


being made with equip 


which temperatures may be 


consti 
ites the bulb of 


S in, 


a glass tubs 
in diameter. 

; White 
\ study has been made of new methods 


covering to 


lemperature measurement is made by a new potentiomete! 


lt for thermocouple work 
f , 
pipe 


it commercial 
lhis promises to be of considerable value. 


Pppiying secure greatest economk 
hiciency. 


“urve sheets are being prepared showing relations between tempera- 
ire, thickness, yearly cost and savings for different kinds and combi- 
ations in commercial cx Address Dean H. V. Carpenter, Pull- 
nan, Wash, 
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Colum! Ohio Address Pr W. T. Magr i 

feta My VW etal hy Be PHOSPHORUS A = H 
The J t Committee on invest of phospl is and 
steel has recent! i a third tatement regarding 
Committee « Statistics has supplemented bibliogray 
subject, which is available on pplication t H. | Whitt i 

Standards, Washington, D. ¢ This committee is anxiou 

tal imples of material which have been used under 
litions and have given good sé¢ or failed in service w 
nd high sulphur and phosphorus contents. The Committ« 
icture is making two series of tests: one series covering 


material ind sulphur content, and 
which the sulphur is added in the 
G. K. Burgess is Chairman this Committec 

Che Committee on Tests 
uberger is making excellent progress on testing rivet bars 
ndent tests are being made at the Watertown Ars« 


inder the chairma tibp fb 


UL, S. Experiment Station at Annapolis, as well as at the 
Standard \ ymmittee on Service Tests is being apy 
dress C. L. Warwick, Sec.-Treas., A.S.T.M., 1315 Spruce 


delphia, Pa. 
D—RESEARCH EQUIPMEN1 


Lhe purpose ol this section of engineering Research is 


concise form notes regarding the equipment of laboratori 


mutual information and for the purpose of informing the 


later stage i manula 
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the equipment in' various laboratories so that persons desiring 
special investigations may know where such work may be done. 

B , DI Che Barrett Company has a research lab- 
to! t then Shadvside plant it Edy water N Zz This plant is 
tipped for the physical study of coal tar and for making synthetic 

chen investigations \ description of the laboratories and the new 
oratory building was given in Chemica d Metallurgical Engine 

r Jan. 26, 1921. The company is at work on various organte pr 
len ind at present the research laboratory has a possible total floor 


ce of 5400 sq. ft. accomodating more than 210 chemists, in addition 
to those at some of their other plants Each laboratory in which tn- 
flammable organic material is used is provided with two exits and shower 
bath heads are placed in each laboratory room. Extinguishers are 
found in each room as well as sand pails and fire hose. The laborator 
s also provided to care for large-scale work. 

Che laboratory is under the charge of a chief chemist and a 
chief chemist and the work is divided into ten divisions, among which 
are the tar and oil division, organic, research, experimental, plant 
engineering and clerical. The Barrett Company, Edgewater, N. J 
Address ¢ R. Downs, Chief Chemist. 


istant 





Cutler-Hammer Manufacturing Company D1-21 The Research Depart 


ment of the Cutler-Hammer Mfg. Co. is equipped with the usual ap 


paratus for studying the discharge of electricity through gases and 
machinery of various descriptions and for testing the functioning 
controlling apparatus A supply of direct and alternating current 


rious voltages and frequencies, a supply of air and gas under pressure 


nd a complete equipment of vacuum pumps, gages and electri 
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THE INTERPRETATION OF BOILER- 
WATER ANALYSES 


Suspended matter 


Total dissolved solids 
of the residue during heating 
Calcium 


NM ignesitim 
Aluminun 


Iron and mat 
Silica 
> ilph ite 


Chlorides 


Nitrates (nitr 





x Ammoniun Ire 
measuring instruments are found in the laborator The laborat nent HO 
equipped witl imary standards for testing all measuring apparatu Cig whan (0) 
er ‘ : ne@ shop a1 ‘tne ahon fi hie 
ind also with a glass-blowing shop and a machine yp for the Se eee OH 
truction of apparatus he laboratory investigates physical phenom- 1 ( ilute ! 
na relating to the development of electrical controlling apparatu . 
: , ; a . S Whe h thet | 1 ‘ As 5 
electrical phenomena in connection with their manufactured produ 
Cutler-Hammer Manufacturing Company, Milwaukee, Wis Addi payee : . 
rol mi t 
Arthur Simon, Engineering Department ; 
{ I te 
I’—ReseEARCH PERSONAL NOTES \) ' 
The purpose of this section of Engineering Research is to give \ny rema u 
r , , \ remia 
notes of} a personal nature regarding the personnel Of various | If , . 
oratories. methods of procedure for commercial work or notes re a ‘ 
varding the conduct of various laboratories \r im t t 
\ York t ty E1-2 The Department of Mechanical Engineer : ” 
! 1 mt 
of New York University is to co6perate in the investigations of tl ‘ ; 
American Society of Heating and Ventilating Engineers Its lab ~~ 
tory will investigate the question of pipe sizes for steam-carrying 5 
eg | | ] . . , : Expr i 
paci md j iso planning to do research work on economizer 
Address ( ns P. Bliss, Professor of Mechanic Engineering, N y Ap} to 1 (NS) the \ 
York University, University Heights, N. ¥ If the X is ~ eri 
State College of Washington E1-21 Phe Engineering Experiment Stat ! port tr it 1 
stall of the State ( ollege ol Washington it P illy main, Wash rie 1des » ppt t 1 the t ‘ rt 
Dean H. V. Carpenter as director and fifteen members of the facult tration r veriheat 
of the Coll of Engineering, of which one is giving his full time t If the culated inorgalr a ed is, (4 é‘ u 
research idity is indicated under (5-a), determine t 
l ersity of Utah E1-21. The Legislature of Utah has appropriated metric titration and report as (9 
$25,000 for use in metallurgical research in the School of Mines and If the caleulated inorgar lIss er 
Engineering, University of Utah. This appropriation covers the ex O0-500 and the sul (Ss S a(S 
pense of research during the last two years Address J. F. Merrill, total, or ‘ -) rs excet i‘) 
Director ilu f u t 1 re rt i ’ 
. : If the « { i ed j 
I’— BIBLIOGRAPHIES af 
The purpose of this section of Engineering Research is to infor If the sur t 
the profession of bibliographies which have been prepared. In” 
: : Re ( leterm 
veneral this work is done at the « xpense of the Society. Icxt I 
e ° - ‘ ()x ( t 
ive bibliographies require the approval of the Research Con . ad an 
mittee. All bibliographies are loaned for a period of one mont} 3 ' 
mly. Additional copies are available, however, for periods Nitt 
two weeks to members of the A.S.M.Ee. or to others recommended “ 
by members of the A.S.M.E. These bibliographies are on fil \lbumir 
t the offices ol thr Soc cv. Kix ty 
('} try jnalytical F 1-21. WATER SOFTENIN x is liography { 1 Inter t t 
pages, Search 3305 Address Arthur M. Greene, Jr., Rensselaer P Oxy H ! 
tech Institute, Troy, N. Y. Nitrite | H i 
/ Gas, 7 and Coke F1-21,. Prrroteum History and Properties of Free amn H | 
Petroleum Fuel \ bibliography of S page Address Arthur M Albur ! I ) 
Greene, Jr., Rensselaer Polytechnic Institute, Tro N. ¥ Nitrat Hig! lo 
Heat F1 . Hear TRANSMISSION \ bibliography of 26S titles on heat ( High, 25 
transmission, prepared by Arthur J. Wood and E. J. Brundhoefer of \; , 
Penns ! State College. Address Prof \. J. Wood, State ¢ Lowe 7 
p Free Ami All C) ‘ 
Vetallurgy and Metallography F1-21 PHOSPHORUS AND SULPHUR IN STEEL. Hig Moderate Low ~ 
\ bibliography on the action of phosphorus and sulphur in steel has Hig} Hig! High . 
een prepared by the Sub-Committee on Statistics of a Joint Committe¢ High Low High H 
vestigating this subject. Address H. L. Whittemore, Bureau of / Moderat« Low Ver \ Ve 
Standards, Washington, D. C. High oxvgen consumed, particular i! the py! % 
Steam Power F1-21, SUPERHEATED STEAM ON Firrinas. Effect of Super- is confirmatory of sewage 
heated Steam on Steam Pipe and | ittings. \ bibliography of 2 pages. flf the ibuminoid nitrogen is ipproximiate ne-! t I 
Search 3302. Address Arthur M. Greene, Jr., Rensselaer Polytechnic nitrogen, it is confirmatory of high organic purit If it is ay ibly 


Institute, Troy, N. Y. greater than one-half, it indicates pollution. 
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WORK OF THE ALS.M.E. BOILER CODE COMMITTEE 


L.S.M.E. Locomotive Boiler (‘ode Adopted One) 


by Couneil T 
° Hil Boiler ( ode Committee meet monthiy for the f 
( heey erin mur f r lative lo the koileyr F 


( ode Interpretations 


( nformation as to the application « e Code y 
1 | ith the Secretary the Committec ly ¢ M4 Ober 
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Rail W. I. Canth the Lehigh Vall culated « hye <j 55.000 
NAB the New York Central R th allow a 
‘ enginee! e Interstate ( IS { Boiler Plate Steel Specit 
\\ y I expressed great) interes he If the 1 in the ‘ 
u ~ ( sitter ‘ reng 99.000 Th Y 
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( \ it With thre { 1 pl l I m EN ) 
( 1 ( practice i ( lait thie kB | / \\ tre y 
ethods ustruction in detailed specif owable wor g pre 
facturing e boiler \ttention is given to. the rmed of steel casting Class B grade or « 
comotive builders t naintain the lowest pos e} , 
‘ wit trengt! \s compared with st rhea R It is @ ( thes 
et ctor of five, the allowable factor for lor ised in the ressure part rie 
is is four Requirements in the use of safety ( na ( = B grade o1 ~( less st tubing si 
hod test are rigid, as are the hydrostatic tests specified ensile strength determined from tests made or 
| Code becomes Part 1, Section HL, of the A.S.M.E.  -oeated and taken as given in Par. 88 of the Cod 
er Code contains no specific statement as to tl tens 
Doe coustructed om compliance with tiv Coc maay 1) material ised in seamless tul mg, it ist Oy ! 
mped with the official A.S.M.E. Boiler Code stamp, which i that 50,000 Ib. could be used as a basis for « 
ble at the headquarters of the Society working pressul 


hi tamp will by applied to ihe dome of the boiler and will De Cams = oT 
state standard 


companied by hame ot state, manufacturer's 
unber, name of manutacturer, state's number, vear put in service Inquiry Is it permissible, under Par, 311 
vorking pressure when built to use in the blow-off connection a valve and 


\dadre ss all Inquiries on this Code te. <.. \W Obert. secretary of 
the Committee, 29 West 39th St., New York, N. ¥ 


sting instead ol two separate 


single body « 
a cock as specified in that paragraph? 
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Lee ply: It is the Opluton ol the Committee that the use of two 
valves, or a valve and a cock, combined in one body, does not meet 
the requirements of Par. 3lla of the Boiler Code. 

Cask No. 332 

Inquiry: Is it permissible under the requirements of the Boile1 
Code to attach a nozzle outlet to a pipe header manifold by in- 
serting the nozzle through a hole in the header and peening th 
edges over inside the header, as shown in Fig. 10, the nozzle being 
autogenously welded to the header on the outside for steam- 
tightness? 

Reply: It is the opinion of the Committee that this construc 
tion will not meet the requirements of Par. 186, as peening over 


f the inserted edges of the nozzle will not afford greater strength 
to withstand the steam pressure on the cross-sectional area of 


the nozzle than flaring as specified in Case No. 235 
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Fic. 10 Proposep CONSTRUCTION OF OUTLET NozzLE FOR PIPE 
HEADER WwiTH INSERTED EpGres or Nozz_E PrENED OVER 
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Vipples or Nozz/es 


hic. 13. Prorposep Form or INTERNAL FeEpv Pierre with SHor' 
NIPPLES FOR OUTLETS 


Case No. 333 


Inquiry: (a) Where a steam nozzle or safety-valve nozzle is 
placed upon a boiler drum in which the shell is made thicker than 
that required for giving a factor of safety of 5, do the requirements 
of Pars. 260 and 261 apply, which specify that the strength of the 
reinforcing ring shall be at least equal to the tensile strength of the 
maximum amount of the shell plate removed by the opening and 
the rivet holes for the reinforcement, and that the strength of the 
rivets in shear on each side of the reinforcement shall equal the 
tensile strength of the maximum amount of the shell plate removed 
by the opening? 

(b) Does Par. 325 respecting allowable shearing and crushing 
stress on rivets used for attaching lugs or brackets apply to other 
than h.r.t. boilers for constructions where the weight is more 
evenly divided between the lugs than in the ease of hurt 
boilers? 

Reply: (a) The requirements in Pars. 260 and 261 are based 
on the use of a shell having a thickness corresponding to a factor 
of safety of 5 at the seams, or weakest part of the shell. Where 
the thickness of the shell is greater than necessary to give a factor 
of safety of 5, the openings through the shell, to meet the require- 
ments of Pars. 260 and 261, need not be reinforced to any greater 
amount than that required for such a shell. 

Aside from the requirements in Pars. 260 and 261, the flange 





of the nozzle should be made substantial enough to withstand 
cross-strains to which it may be subjected through expansive strains 
of the piping, ete. 

6) Par. 325 applies to all types of boilers irrespecti ft the 


number of lugs employed. 
Cask No. 334 


Inquiry: Is it permissible, under the requirements of Par. 332 
to apply the A.'S.M.E. Code boiler stamp to a boiler whose ¢or 
struction cannot be completed in the shop so as to subject the drum 
r any of its parts to hydrostatic test? Such a test would only by 
practical after the boiler has been erected in the field. 

Reply: It is the opinion of the Committee that those boilers 
which cannot be completed and hydrostatically tested in the shop 
may have the stamping applied before shipment, final certifie: 
tion to be made after hydrostatic test is made in the field 
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Fic. 14. Bractinc or Tor Heap or Vertical SUBMERGED-T UAE 


BoILeER 


CasE No. 335 


In the hands of the Committee 


Case No. 336 


Inquiry: An interpretation is requested of the term: “or other 
opening,” in Pars. 260 and 261 of the Boiler Code. Does it apply 
to openings cut for steel nozzles and boiler flanges? 

Reply: It is the opinion of the Committee that the term, ‘or 
other opening,” applies to openings cut for steel nozzles and boiler 
flanges, over 3-in. pipe sizes. (See last sentence of Par. 268) 


Case No. 337 


In the hands of the Committee 


Case No. 338 


Inquiry: Is it necessary in the construction of a 54-in. drum 
of a vertical water-tube boiler, which is formed of 1%/j-in. plate 
with 3'/s-in. tube holes, giving a ligament efficiency of 47.3 per 
cent, to use a butt strap 7/s in. thick as indicated in Table 1 of the 
Boiler Code? It is evident that the shell above the ligaments 
is much stronger than necessary for the desired working pressure 
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f 225 lb. per sq. in., and that 2°, in. thickness of shell is all that 
is necessary outside of the ligaments. 

Reply: It is the opinion of the Committee that in the design 
a joint for sucha drum where the shell thickness is purposely 
made thicker than necessary for the working pressure in order 


ol 


to increase the ligament efficiency, the butt straps and riveting 
eed not be proportioned for a greater strength than that neces- 
<ary to carry the working pressure for which the drum is designed 


No. 339 


CASE 


Inquiry: Will an internal feed pipe formed of a main feed pipe 
with numerous small short nipples tapped into one side and with 
elbows at either end bushed down to similar small nipples, as shown 
in Fig. 13. meet the requirement of Par. 314 of the 
is made to force 


Soiler Code? 
a certain amount of water to 
flow through the nipples instead of all through two nozzles 

Reply: It is the opinion of the Committee that the construc 
ion proposed does not meet the intent of this requirement, whicl 


This arrangement 


pecifies open ends of the pipe in order that incrustation may not 
nder any circumstances cause stoppage 


ENGINEERING ‘4 


heating 


Soller Code to construct a 66-in. h.r.t. boiler for hot-water: 


to operate at pressures exceeding 50 lb., in which (a) handholes 


only are provided for cleaning and inspection, or (6) with manhole 


below the tubes only and tubes filling the entire upper space the 
shell there being no steam space required? 

Replu: In the opinion of the Committee, this Case is fully 
covered by Par. 264. and the construction would bye il! orda ct 
with the Code if sufficient provision was made foradequate Inspection 

Case No. $41 
Inquu / What is necessary to determine the pitch i the braces 


to stay an al nulus in the top head ol a vertical subme re 


14 in which the annular space is 5 
the 


boiler shown in Fig 
by 36 in. in in 
100 Ih. per sq. in.? 

Reply: There is no specifie rule in the Code a 


liameter, and boiler is to be opera 


We « 


ppl ing to such 


construction. Par. 203a indicates the permissible coefficient C 


for the formula in Par. 199, from which the maximum distances 
between centers of rivets should be determined. Table 5 gives 
the permissible stress for braces which, in conjunction with the 


total pressure on the annulus (n allowance for angu 


I iking pro I 





Case No. 340 : | 
‘ larity of the braces), designates the total brace area necessary 
Inquiry: Is it) permissible under the requirements of the See also Case No. 30S 
CORRESPONDENCE 
Ab 4 Aa ‘4S 4 
Ipypersremmera to the Correspondence Department of MecnanicaL ENGINEERING are solicited. Contributions 
particularly welcomed are discussions of papers published in this Journal, brief articles of current interest to mechani- 
cal engineers, or suggestions from members of The American Society of Mechanical Engineers as to a better conduct 
of A.S.M.E. affairs 
ry ‘ ° . y 
The Largest Storage Reservoirs of the charge coefficient or flow efficiency varies by about 
, : In my own work I always use geometric r square-edged 
Western Hemisphere . og cla ee 
orifices for standard measurements, as thes lu 
HE l-piror vith accuracy 
In the Mareh issue MrcHANICAL ENGINEERING, Robert I find that such orifices can be reproduced so as to give coefficient 
Siblev, in a discussion of Recent Hvdrauhe De velopm nt on the discharge that agree withi per cent, and that calibration 
‘acific Coast, stated that the storage reservoir of the Elephant ol small orifice, say, one meh In diameter, can be upphied with 
Butte Dam in New Mexico is the largest in the western hemisphere accuracy (Le., to within plus or minus '/, per cent) to orifice 
ving a capacity of 2,600,000 acre-feet. in the neighborhood of 30 in. in diameter 
Perhaps Mr. Sibley by a slip of the pen wrote ‘western hemis My own tests on shaped nozzles fully bear out Mr. DeBaufre’s 
here’ instead of “the United States of North America results It is impossible to predict the coefficient of discharge 
The Gatun Dam reservoir holds 4,201,000 acre-feet: and = the of such a nozzle within 2 or 3 per cent Joun HopGson 
uuin Dam reservoir at La Contre on the St. Maurice River, Luton, England 
()., Canada, 3,673,000 acre-feet. Thus their respective capac- 
are 62 and 41 per cent greater than that of Elephant Butt T . : .. om . 
| A New Hydraulic Turbine 
dam reservoir. ( H. KiLacors ; 
lampico, Mexico lo THE Lprror 
\ new hydraulic turbine, the invention of Professor Banki of 


Calibration of Nozzles for the Measurement of 


Air Flowing into a Vacuum 
rHE Eprror 

On further investigation of Mr. DeBaufre’s paper, L have found 
it the apparent extreme accuracy of the discharge coefficient to 
vhich I called attention in my communication published in the 
\pril of MecHanicaL ENGINEERING, was due to the fact 
that the experimental values were faired up before the table was 
ompiled, and that the great variation from the average of the 
flow efficiencies given in column 6 of Table 2 actually represented 
he experimental results, even when the more usual coefficient 

i discharge was worked out. 
| would therefore withdraw my previous remarks and at the 
sume time call attention to the unsuitability of the shaped nozzle, 
such as was used in these experiments, for standard work. In 
: this set of experiments, which were obviously carried out with 
“reat care, and for which the nozzles were obviously made 
nearly geometrically similar as possible, the experimental <lis- 
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ais 


the Polytechnicum in Budapest has recently attracted considerable 
attention in continental Europe high 


the 


Simplicity, high efficienc: 


rotating speed and low manufacturing costs are claimed for 
new machine 

The principle of the Banki turbine is clearly shown in Fig. 1, 
where it is seen that the water passes through the blades of the 
at the left and being discharged radially 
it the right, and imparting to the runner the greater part of its 


kinetic energy. 


runner fivice, entering 

The turbine runner is very simple in construction, 
a shaft and the blades, 
latter are straight cylindrically curved plates with a center 
of about 72 deg. 

It is claimed that the Banki turbine is equally efficient at low 
and high heads, and for low and high speeds, and that the speed 
and diameter can to the 


consisting only of two end disks, which 


ingle 


be selected sult requirements without 


sacrificing efficiency 

All types of Francis and Pelton turbines have a specific speed at 
which the efficiency is a maximum, and as the runner diameter and 
speed largely depend upon the quantity of water the turbine has 
to handle, the designer is restricted in thei unless he 


selection is 
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willing to sacrifice the efficiency of the turbine. In the Banki 
turbine, however, the diameter of the runner is independent of the 
quantity of water passing through the turbine, so that the starting 
pomt ol the designer can be the most advantageous speed, aceord- 
ing to the nature of the drive, and the diameter may be determined 
to suit this speed. 

Professor Banki states that the runner diameter TaN be ob 
tained from formula: D 72.86N Hon, where D is the diameter 
of the runner in feet, //7 the effective head in feet, and n the de 
sired r.p.m. 


The fact that the speed Is independent of th quantity of water 








l lue Bankr Hypravi 
is of very great advantage in hydroelectric power plants, wher 
the cost of the electrie generator decreases almost proport 
vith the increase in speed 
The quantity of water determines the width > of the runner 
which latter MmAy be obtained from the formula 0.024 
0.03) nQ/H, where } is the width in feet and Q the quantity 
water in cubic feet per second 

On account of its construction the setting of the Banki turbine 
may be very simple. It ean be built in as easily as a water wheel 
and can replace existing water wheels without much change in th 
etting It is claimed, moreover, that it is equally efficient at the 
low heads used until now in connection with water wheels, and at 
high heads of 500 ft. or more. 

Several series of tests have been made in Budapest on Banki 
turbines of different diameters, under varying heads and different 
speeds, and efficiencies ranging between SO and 90 per cent have 
heen obtained, which compare favorably with those shown by 
other highly developed turbines. M. Burcer 

Elmhurst, L. I., N. Y. 


Making Railroad Branch Lines Pay 


To THE Eprror: 

Commenting on the paper entitled Feeders for Railroads,' in 
which the author outlines the difficulties with which branch lines 
have to contend under present conditions and discusses the aban- 
donment of unprofitable lines, practically the only solution of the 
problem that railroad officials have offered is to “raise the rates.” 


Presumably branch-line operation is unprofitable because of 
the limited volume of business—this bringing in insufficient returns 
for wages and maintenance. 

Ordinarily the number of freight cars moved and the number 
Ol passengers carried may be computed in advance for each branch 
line. Unless new developments are forthcoming, the number 
of cars of freight in and out will be practically a constant from 
vear to year; and the one train up one day and back the next 
that the author speaks of is sufficient to constitute good service. 
When milk is carried, or to take advantage of terminal facilities, 
or when more business develops, this becomes one mixed train 
In a more thickly settled territory the demands 
for better passenger service are met by the addition of other 
These trains are a compromise 
between good service and bad, the public objecting to the slow, 


1 Presented at the Annual Meeting, December, 1920, of the A.S.M.E. 
and abstracted in MECHANICAL ENGINEERING for January, 1921. 


a day each way. 


trains, some of them mixed. 
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inadequate schedule and the railroad objecting to having to furnis! 
SeTVICe at so oby 1OUS a loss 

Mixed-train service is an abomination to prssenge 
speed and the long waits, together with the infrequent trips, brit 
down their just wrath upon that intangible thing ealled 
company Give these same people more frequent) trains 


faster schedule and they will be willing to 


orego sore 
or pay more for the ride; also they will ride oftenet 

To accomplish this, freight and passengel busin 
separated as far as train service is concerned. By cutting 
service to not more than one train a day, the interests of all shipper 


would be served in a most satisfactory manner and at the minin 


ost to the railroad As this would be strieth freight tr 
peed would he slow making if possilole to get long Vithe 
heavier rails and other trackwork necessary to heavy tr 
high speed 

Now as to Passenger service, wl trv to preriate Vit 1 
trains? ‘There seems to be no good reason why g 
three or four tons weight cannot be placed 

de fre thr et that officials cle tw 1 
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GASOLINE ¢ Usep For PAssENG ~ 


nen say that such cars are too hght, will not stand up unde 
tinuous service, have to be repaired all the time, do not 
CAIrving Capacity. But these exeuses seem rraeulou in 

Withdrawn at states 


of the facts that locomotives have to be 


intervals for general overhauling (at, sav, $4000 a sl opping), | 
to be run monthly to shops for boiler work, are inspected 
oiled and have minor repairs made at the end of each ru 

\ gasoline ear can make iis much speed is any br Heh pMiss¢ 
train. By the use of more than one car, or of trailers in « 
junction with motor cars, 
to suit the traffie—and the operating expense is ciway in 
proportion to the load 
mile makes it possible to provide more 


a carrying capacity may be minintamed 


The greatly reduced cost per passenge 
Trequent trains for less 
money, and frequent service is the one thing that will induce mor 
riding on branches 
Running out of Middletown, N. Y., there are two 15-mile roads 

one an independent line and the other a branch of a trunk road 
The branch line serves ach road 
The runing 


i more populous territory 
runs three trains a day each way, two of them mixed 
time of the branch’s mixed trains is an hour and a half, while a 
good bievcler can beat the passenger trams, pedaling over the 
automobile road that parallels the rails. The pubis has objected, 
us if always does, about slow, infrequent service and mixed trains 

why shouldn’t they when a gasoline car could shuttle the line 
continuously at 35 m.p h. at less cost for the dav’s work than on 
Trafhe on this branch line remains about the 


steam-train trip? 
same year in and vear out, but with the public 


“Served” using 
their autos as much as possible. 
The short 


therein may lie the reason for condemning branches generally, 


independent road is progressively managed—and 


1.e., that the management has to do (get along) with the anti- 
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Supplementary Reading for 


trial Manage 


Students 


ment 


in 


HANIC ATI 


Indus- 


In the Correspondence Department Su 
MECHANICAL ENGINEERING, Prof. Bruce W. Benedict, direct 

shop laboratories of the University of [hn requests iwges- 
tions as to a list of books for supplementary reading by students 
industrial management In second communication j e Fel 
ruary issue, Professor Benedict appended a list used at the | 
ersity of Illinois and urged again that the subject be discusse 
through this Department Communications on thi subject 
have been received from Robert B. Wolf and Walter N. Polol 
( ulting engineers, of New York City, and fi Hugo Diem 
director of LaSalle Extension Universit, 

Mr. Wolf states that it is just as impossible to solve a1 lu 
trial problem without knowledge of the principles which | e te 
do with the development of the individual centers of creation as 
it is to work in astronomy or mechanics without knowledg 
the laws of gravitation kor students who want to t the 
problems of management evolution he suggests a study of evo 
tion in the inorganic world, by taking up geology and by reading 

The Origin of the Species, by Darwin. 
Creative Evolution, by Bergson. 
The Art of Creation, by Carpenter. 
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Character and Knowledge in Engineering 


® vor whan of character as the 
| 


rime factor in engineering suc- 
cess were stressed in the Carnegie Foun 
dation report of 1915 in which were 
presented the opinions of 7000 engi- 
neers, all members of the four national 
engineering societies. In 4 D per cent 
of the replies to a questionnaire sent 
these engineers the character group of 
qualities character, judgment, — effic- 
iency, understanding of men —received 
a total percentage rating of 75, while 
knowledge of fundamentals and tech- 
nique were rated at 25 per cent. 


RAYMOND WALTERS 


Good -scholarship in collegiate days 
as a mark of the eminent engineer is 
revealed in a recent study made under the auspices of the Ameri- 
enn Association of Collegiate Registrars, in which facts about 
the scholastic training of a group of distinguished engineers are given. 

It is of interest to note at the outset that the criterion of eminence 
employed in this new study is the selection by the four national 
engineering societies of their officers and important committee 
members and representatives over a period of five years. This 
arbitrary criterion is of course not perfect. It leaves out success 
which is independent of professional activity and recognition, 
and tends somewhat to emphasize scientific and ethical aspects. 
However, reasonable limitation is a gain. Highly successful 
engineers outside of the societies are likely to be remiss in the 
obligation which Roosevelt once declared every man owes to the 
upbuilding of his profession. The scientific and ethical aspects 
ire those which most profit the nation. 

The most optimistic believer in the interrelation between good 
<cholarship in college and good work in later life would hardly 
have ventured so high an estimate as the facts show the corre- 
~pondence to be for the group of eminent engineers investigated. 
The facts are, that of the 392 collegiate graduates listed as eminent 
by the Registrars’ Association and who represented the four 
national engineering societies, 

182, or 46.4 per cent, stood in the highest fifth of their classes 
upon graduation ; 





109, or 27.8 per cent, stood in the second highest fifth of their 
Classes upon graduation ; ; 

72, or 18.3 per cent, stood in the middle fifth: 

14. or 3.6 per cent, stood in the next to lowest fifth 

15, or 3.8 per cent,’stood in the lowest fifth: 

The figures for the A.S.M.E. representatives in the “eminent”’ 
list are of particular interest to the readers of MecHantcaL ENar- 
NEERING. Of the 147 representatives of this Society, 54, or 46.1 
per cent, were in the highest scholastic fifth; 30, or 25.6 per cent, 
were in the second highest fifth; 24 or 20.5 per cent, were in the 
middle fifth; 5, or 4.3 per cent, were in the second lowest fifth: 
and 4, or 3.4 per cent, were in the lowest fifth. 

It was found that for five engineering schools which furnished 
more than half of the engineering graduates in the “eminent” 
list, the proportions were different as to the upper scholastic fifths. 
The second highest fifth led. The middle fifth more nearly ap- 
proached the two higher fifths. The two low scholastic fifths had 
the same low percentage as in the total grouping. 

The forty-seven other engineering schools which furnished 163 
representatives and the twenty-three colleges having forty bachelor- 
of-arts representatives on the engineers’ “eminent” list had ex- 
ceptionally large percentages in the two highest scholastic fifths 
and small percentages In the low scholastic fifths. 

Included in the Collegiate Registrars’ study was an analysis 
of the scholastic training of all of the 730 eminent engineers em- 
braced in the list. This disclosed that DSO, or 70.5 per cent, were 
college graduates; 35, or 4.8 per cent, were college non-graduates 
115, or 14.8 per cent, had secondary-school training only. The 
student who starts and does not finish his collegiate course is shown 
in a particularly unpromising light. 

Satisfactory returns could not be obtained covering the extra 
scholastic activities of the eminent engineers in their college days 
athletics, literary and engineering activities and social activities 
No safe generalizations can be drawn. The one service the figures 
perform is, by contrast, to stress how definite and uniform for all 
groups considered is the correspondence between good scholastic 
work and good professional work. 

ls there a contradiction between the Carnegie Foundation re 
port of popular engineering opinion and the Registrars’ 
tion findings as to scholastic standings? 


\ssocia- 
It does seem, from the 
Collegiate Registrars’ facts, that popular opinion is overenthusiastic 
in its three-to-one proportion in favor of character qualities over 
knowledge of fundamentals and technique. This opinion might 
have been distinctly different had those who expressed it been aware 
of the very high scholarship records of the men they and their 
fellow-members have in the past elected to professional society 
leadership. 

Aside from modification of overemphasis upon qualities of char 
acter, the Registrars’ Association study does not contradict the 
Carnegie Foundation report. 
nificant fashion. 


It combines with the latter in sig- 
Taken together, the vote emphasizing personal 
qualities in engineering leaders and the study attesting the intel- 
lectual powers of engineering leaders (as shown by sechclarship rank 
and later achievement) furnish an instance of the positive correla- 
tion between intellect and character which Prof. E. L. Thorndike, 
of Columbia, once expressed thus: “The brains and ability of 
the world have been, and still are, working for the profit of others.”’ 

For students in engineering colleges and for young engineers 
there are striking lessons in the results of these investigations. 

Young men should beware of the notion that the student who 
does poor work or mediocre work has as good a chance for later 
eminence as the good student. Not opinion, but facts, explode 
this myth. 

In the attainment of engineering success, as of all other success, 
time and chance, as a very old book tells us, cannot be entirely 
ignored. But luck is no persistent factor. The elements that tell 
in the long run are knowledge and character and the habit of ac- 
tion. The lesson for youth is a fresh emphasis upon these elements 
and upon the development of them in the one sure way—the effi- 
cient, whole-souled doing of each day's work. 

RayMOND WaALTeERs.! 


1 Registrar, Lehigh University, Bethlehem, Pa 
sociation of Collegiate Registrars. 


.; Secretary, American As- 
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Lubrication and Hot Bearings 


hot bearu Most of us were brought up t — 
the ben ( I chine! med 7 t hy ( “ t uy ) 
tf our li l {1 iggling otal i MULTIng na titi 1! t 
would allow that bearing to work without any heat at all 
Inspired by paper on Practical Lubrication rv Lieut. G.S 
Brvan. U. S. N.. I cor ed some experiment 

rt ing i er side o Wl 

i] CX i \ re ! I uy i Ti 
in the box e ol 1 the I inded ton 
to run between the jou na I} I f 
vith heavy When the \ ‘ revolved vet 
near] he Ol nthe rece ! led ma eC yOuUrTT na Fe i! 
ipon it irface As the speed t| irnal w increased 
vas left in the rece intial i speed t sand teet per minut 
nn tive irnal near! ll of that oul ! ped off rom the journal! 
into the re« Keven at this speed there w sufficient oil left « 
the journal so tl t did not abrade tl etal Phe tempet re 
“ o | nm that it would burt ‘ les} yhen the hngetr were 
touched t t! irresinding et Stl heat I! il « tinued t 
run tor | y time until the 1M ! ' l, lt ‘ 
plete 

This heavy nil w ther thoroug! leaned reo the ourn 
nd the boxes and kerosene oil put place. The spindle w 
revolved slowly and the keros il left the recess and deposited 
itself on the journal As thi irnal w gradually speeded uy 
to a thousand feet per minute, the kerosene oil still appeared te 
remain on the journal; none was deposited in the recess and the 
journal revolved practh lly eold thre igh quite ng per | 


While the heat from the first experiment with thick oil came vei 


— 
quickly, the kerosene-oi 
} 


time, wit 
When 
ournal 


nout eXcess 
machine 


that oil all ran 


in ordinary 
re volve d 


eemed to remain on its 


journh ina 


\s this speed was gradually i 


slowly, under the 
surface 
creased up to a thousand feet per minute, a portion of this ching 
the journal and remained in the recess 
fles| This 


the same period of time as 
ibove the 


il was scraped off 


Sore 


heating was developed, but not enough to burn the 
experiment was allowed to run through 
heat did not 


vhich was just where it was uncomfortable to the finger: 


the others, but the increas original point, 


held on 
the iron around it 
Chis oil 


Wiis then rennoved ana ~t )=( 


indle 
put in the same 7) uct All of thus oil le ai thr recess at wh it 

| speed the ournal revolved d seemed to remain on thi 
irnal running continually between the journal and the box 
_ ittle heat was ce veloped that it w ist barely warm regard 


length of time it ran 


These experiments seem to show that Lieutenant Bi t 
\ 
en he saves 
air rst effect ‘ te i i irin t 
i thus deer the tir Dh ect i rhe 
se the fr t 1L he a reuse ‘ ng al I t 
temperature the i sidera im t of y ‘ 
1 ther re \ i bea } ld t be allowed tor i 
mperature t ] lit ttir 


He further 
deg. fahr. that 
ings which run regularly at 
that never cause any trouble 


tells of one case of an average temperature ol 


was maintained for thirty days; and also of bear- 
temperatures of 190 deg. and 210 deg 
a 

Another thing that thes experiments seemed to prove was that 
no value, In most cases they are 
injurious, in that they reduce the bearing surfaces by just that 
amount. 


oil grooves in bearings are of 


They also seemed to prove that instead of using graphite 
ind various kinds of heavy oils when heat troubles arise, the best 
thing to do is to use a thin oil. This applies, of course, to high- 
speed bearings where the bearing is of sufficient area to sustain the 
lond on the oil 


A further point brought out by these experiments—also brought 
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eived his technical education at t \l chusetts | 
lechnology, from which he was graduated SOL wit g 
ff S.B. Since 1897 Mr. French has beet clated wit ( 
publications: in that year he became editor-in-chief of VW 
ontinuing in this position until 1906, when he resigned to take u 


the publication of technical books, among th being e of the 
Ameri 


the author 


earliest in treatises on th team turbine 1 Ww I \ 
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Americans to Greet British Engineers 


here is ver) 
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ecring 


ngineers of Gre Britain in th 


The inability of Sir Robert H ( 
States to receive the John Fritz medal developed t] th 
minds of the truste« f the John Fritz Medal Boat \war 
hat the easion of pi ting t wedal in Enel t he 

de tl] » ty r expre y grecting \ 

the | | i Stat to the engine Great Bri 

Phe ick = been worked ou leputatt t 
he su i eting the Institute Civil Eng I 

putati nsist of a delegate from ¢ ry it 
epresented on the John Fritz Medal Board Award Dr. Holl 
vill accompany the deputation i carry aL less tiv 
\merican engineers. The delegates that have be« el L are 
Charles T. Main, representing the American Socicty of Civil 
l’ngineers, Col. Arthur S. Dwight, representing the Americar 


Institute ol Mining and Metallurgical | ngineers Ambrose Swasey 
John Fritz Medal Board | Award nd The 
\merican Society of Mechanical Engineers, and Dr. F. B. Jewett 


representing the 


representing the 


(American Institute of 


Digging Panama Canals Underground by Hand 


N his various addresses upon the subject of ind 
Herbert Hoover has repeatedly referred to th 
industry as one of our worst-functioning industri: L hese 
he said at the Syracuse meeting of the American kengineernu 


Council, “operate seasonally and erratically 


mines,” 
hey proceed fron 
gluts to famines, from profiteering to bankruptcy 

200 dave 


This seasonal operation means for the miner less than 
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( yvment ¢ ven! and what is of even greater import, ( 
week to week when he will have work to do. 
l I Thue work there will be. 


] 


For this condition the mining industry is not wholly to blam 


Cooperation by the railroads and large consumers of coal are heces- 
rv Wa more regular output is to be secured * and to accomplis} 
governmental or other central agency Is urgently needed 
recting ree 
Coupled with this bad economic functioning is the friction and 
tween the coal operators and the miners, and more parti 
miners’ union, The United Mine Workers of Ameri 
{ st daily dispatches from the coal fields of West 
\ \} ently, the situation is a deadlock, with intolerab! 
Hs ¢ -ting, for the relief of which no constructive pole 
been proposed by the mine owners 
( ect d = eomment o1 he presel =| Is 
Ing } istry Olt ttention | s bee! rected t 


\ 1D Ol 4 vo, in Which he contends that the p 
] ] ’ 
ry ( ions could be greatly alleviated by Is 
1 
yy l 1! iby lisn¢ less bor ( =| ely v hye ( 
| 
ecors atter the tace has beer t 
| | | ] "| 
( es ( \¢ aing Ie ¢« Wile 
| problem with Lppare itly litt r ne 
' : . 
ur 1 situath he beheves would | 
. , . l of f hol | 
l psvcehological ellect on the W e industry. 
\T | ] } ] . 
\Ir. Mason is ore engineer and approaches coal mining as 


influenced more by the accomplishments in his own field 


t he sand precedents of the coal-mining industry at 
ved through the period of the remarkable development o 
the mechanisms for the handling of ore with which engineers ar 


liar and sees the possibility of an equally useful development 

in coal mining. ~ 
He gives the rather startling figures that 1,000,000 men in the 
United States pass their working lives down in the mine or neat 
and as part of their work shovel each veal nearly 
700,000,000 tons of coal into railroad cars from its resting place i 
the mine. “It is,” he states, 


the pit mouth, 


“as though we were to go back to 
spading our land in agriculture instead of plowing it.” 

How much coal is 700,000,000 tons? According to Dr. Mason's 
( ileulations, the coal mined in the months of January and February 
alone would fill the whole Panama Canal; and according to figures 
given out at the time the Canal was completed, the actual excava- 
tion for the Canal was about one-third the volume of coal now 
mined in this country each vear! 

The relation which mechanical loading might be expected to 
have to the general mining operation may be thus briefly sum- 
marized: 

For each 1,000 tons brought up from the mine, 100 acres is 
provided below as a labyrinth of entries, rooms, tracks, switches, 
ventilation devices, so that in a big mine, raising 5,000 tons, al- 
most a section a mile square is so organized—a bewildering city 
underground. This area largely ATISeS from the pseudo-ownership 
which eve ry miner acquires of his room or rooms, technically known 
us his “place.” 

In a coal mine, like any tunnel, the work will proceed with the 
rrequency with which a face is shot. In Southern Illinois faces 
If faces were shot every day, 
it would follow that the area to be kept alive, with all the agencies 
mentioned, would be 


are shot about once in four days. 


correspondingly reduced. Two and one- 
half acres would become the equal of 10 acres, and the cost of 
mining over what Is paid the so-called miner (about twice the 
miner's wages would be reduced accordingly. 

Machine loading would necessarily abolish the institution o 


“places” in coal mining. A group of six men with a loading ma- 
chine and motor should average 100 tons of coal per hour loaded in 
mine cars, the crew passing from reom to room. 

In spite of the large economic waste in the coal industry in various 
directions, Mr. Mason believes that the greatest waste is in man- 


hood. 


desire. 


Hours needlessly spent in a mine is not what men most 
“Can one conceive,” he says, ‘a proposal more splendid 
than to bring to the surface and the light of day thousands of men 
to do some finer and better work, and to bring upward with them 
their families and dependents?” 
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Submarine Against Submarine 


[> Hi chter y | Phe Vietor ts 
vives what t vill be a new coneeption « hheaey 
the submat e and destroying the su edu 
t| Val Phe by is were that 1 <t suc | | ter « 
‘ l rine Ww ( rv | 0 r 
rned Destrove With the cdepth ¢| 
ad eu r c | t t} | OTK 
eClrVv th ! ei r are ik 
the submarine than did the destroves 
\llied dest : hout 500 in nu Cl bb Ca 
Wes UNIVArV YD ( uit, sucl 1 
S000 In number, sank 31; while the Allied 
LOO on ilo k 20. It is therefor if ! 
ain their ¢ ‘ ie 
urine vessel 
\ ral Sims 1 is to \ 
( ( ~ l ad r | r ( r 
Will li ! laa init gy 
hat dav i ; = 
© ¢ qu 4 id te vill 
wars it « y 
| S suppost | " eal ‘ 
1 powel ild destt tt 
essels of its own kind, and for that reas 
With nations h g strong navies arly Isoo KR 
lulton endeavored unsuccessfully to sell to England the i 
rporated in his submarine Nautilu St. Vincent, then Fi 
Lord of the Admiralty refused, saying, “Why encourag { 
re useless to those who are masters of the s nd which, 1 


essful, will deprive them of this supremacy 


Admu il “il 


rtant that we keep in mind the fact that the submarn 


In connection with the recent war, 
sionally a submarine; and that for the greater part of its | 
is a surface boat In the long journeys which the Gern 

nting grounds which lav in the Atlant 


ill the time on the surtace 


U-boats made to the hu 
| 


ide routes, they traveled practically 
of the water. The ability to submerge was merely 
Was utilized only in those crises when the submarine either had 
to escape a vessel which was stronger than itself, 
ker 


The simple fact that the submarine can accomplish its destruc 


attack one which was we: 


tive work only when submerged, and that it can avoid its enemy 
only by diving, makes it plain that it must always hold itself in 
readiness to submerge at a moment’s notice and remain unde 
therefore, 


witer the longest possible time, Its storage batteries, 


must not be wasted by needless under-water travel-——in other 


words, it must spend all its time on the surface where it can be 
propelled by its Diesel engine, except during those brief periods 
when it is attempting to attack a ship or escape an enemy. 

The situation with the Allied submarines, 
different. The Allied submarine commander did net 


maintain such constant readiness to submerge and to remain sub- 


however, Wiis quite 


hisave to 


merged, for there were not German surface vessels Overating on 
the high seas and he had no enemies to fear The 3ritish and 
American fleets were attending to that. For this reason he was 
not compelled to economize his electric power so strictly and he 
could, in fact, spend a considerable part of his time under wate 
This gave him a great advantage in hunting U-boats, for he could 
cruise around all day at slow speed, with only the periscope of 
his submarine showing. ‘Just as the German U-boat could ‘spot 
an Allied destroyer at a great distance without being itself seen,” 
says Admiral Sims, “so could the periscope of the Allied boat 
spot the German submarine on the surface long before this tiny 
object came within the view of the U-boat conning tower. Our 
submarine commander could remain submerged, sweep the ocean 
with his periscope until he picked up the German enemy; then, 
still under water, and almost invariably unseen, he could steal up 
to a position within range and discharge a torpedo into its fragile 
side The German submarine received that same treatment which 
it was itself administering to harmless merchantmen; it was tor- 
pedoed without warning; but, as it was itself a belligerent vessel 
the proceeding violated no principle of international law.” 





ey 








' 


Dr. 


Industrial Relations and the Engineer 
Basic Principles Presented at Joint Meeting of New York Section of A.I.E.E 
Metropolitan Section of A.S.M.E. 


re ~ rs | ‘ 
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shicde wr ini Hi 
it | | ent t r 
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wage earner himself Men develop 1 


ti uy | work but through relations wit! 
embers of society Through membership in nume! 
tions and as citizens, opportunity for usefulness, | 
ds self-expression are found. Therefore, quite norm 
ng groups desire larger opportunity to share in the 
tion and control of things industrial This desire is recog 
present talk on industrial democracy In closing 
Giddings emphasized the importance of a careful ¢ 
all the factors and the bringing forth of a solution by 
“d people He outlined the place the engineer should 
bringing forth this solution on the basis of an intellectu 
in an emotional approach to the problems to be solved 
iddress by Doctor Hollis, which will be printed more fully 


ure issue of MEecHANICAL ENGINERRING, developed the 
e industrial worker coincident with the development of 
il power Tn it he analyzed the true measure of the ris¢ 


e industrial worker, in increase In numbers, increase In powet 
ganized workers, gain in wealth, increase in opportunity and 
( elopment ot a satistaction through work for others, and 
on this last item almost entirely. He measured the rise of 
human effort or agency by its tendency to minister to the 
actions of life. No gain in numbers, power or wealth that 
not accomplish this is a permanent gain. 
S. M. Lindsay, professor of social legislation at Columbia 


versity, related the recent enactments of state legislatures 


y]) 1 2? OO) aia 
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Working from the premise that the engineer n 


erties of the materials with which he builds 
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M 


ined the situations brought about in industr 


st nding hum: Nn tendencies. or sets of qualities 


have to reckon—the individualistic and the soci 


and 


for leadership was expressed and the importance o 


wel -balanced labor leaders was emphasized 


ft 


By Leeuw stated the need for some torm of definite 


between employee and employer by which the pre ad 


pensation are properly fixed and their relative 
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A.S.M.E. to Meet in Chicago May 23-26 


Preceded by Trip to MeCook Field and Followed by Excursion to Rock Island, Chicago Program 
Has Diversity, Interest and Value 


He 1921 Spring Meeting of The American Society of Mechan- 

ical Engineers bids fair to be the most popular of any of the 

recent Spring Meetings. The excursions to McCook Field 

and Rock Island Arsenal offer interesting opportunities which, 

coupled with the main sessions at Chicago, will attract the mechan- 
ical engineers of the entire country. 


kexcurston TO McCook Frevp 


Lhe membership is afforded a fine opportunity to become ac- 
quainted with the nerve center of aeronautic development in this 
country. On Saturday, May 21, the Aeronautic Division, jointly 
with the S.A.E., is to visit McCook Field, Dayton The morning 
is to be spent in an inspection of the shops and experimental lab- 
oratories, looking over the latest designs in aeroplanes and motors, 
parachutes, radio apparatus, cameras, ete. After lunch, to be 
served at the cafeteria, there will be a flying program. The even- 
ing will be spent at the Engineers’ Club, when the gathering will 
be addressed by some of the leaders in aeronautie development 

Rock IsLanpD Excursion 

Following the meeting at Chicago, two days—May 27-28— will 
be spent at Rock Island Arsenal with the Army Ordnance Asso- 
ciation. The Ordnance Division will present an interesting pro- 
gram, and an inspection of the plant will be made. The visit to 
the Arsenal is limited to citizens of the United States who are not 
engaged in the manufacture of munitions for foreign governments 
Saturday the 28th will be given over to a golf tournament to be 


held on the Rock Island links. 


The Chicago Meeting 


The four days, May 23-26, to be spent in Chicago are planned 
to include a remarkable collection of valuable professional sessions, 
attractive entertainment and interesting plant visits. The Pro- 
fessional Divisions have coéperated with the Committee on Meet- 
ings and Program to provide the strongest program possible. In 
so far as is practical, the plants to be visited have been selected 
with the idea of supplementing the technical program. 

Chicago itself, the fourth largest city in the world, with its stock 
yards, its immense terminals, its remarkable schemes for municipal 
development, its wonderful educational institutions, and its fine 
parks, is well worth a visit, even without the attraction of the 
Spring Meeting. This virile metropolis—the center of a large num- 
ber of A.S.M.E. members who are earnestly planning for the com- 
fort of their guests—will undoubtedly attract the largest number 
thus far assembled at a spring gathering of mechanical engineers 

The tentative program given on the following page presents 
great diversity of interest and is worthy of careful study 

CHICAGO SESSION 


In accord with past practice, a session will be devoted to the 
consideration of the vital problems pertaining to the section oi 
the country adjacent to the Spring Meeting city. The Chicago 
transportation problem has been selected as a subject of com- 
manding interest, not only locally but nationally. In this session 
the Western Society of Engineers is coéperating, and its Terminal 
Committee has arranged a program touching on the problems of 
Chicago as a Mid-Interior Rail-Water Gateway. This program 
is valuable to all engineers in that it gives insight into the magni- 
tude and complications of one of the earth’s greatest railroad 
centers. Various phases of this subject will be presented by J. R 
Bibbins, consulting engineer, Dept. of Transportation and Com 
munication, Chamber of Commerce, Washington, D. C.; E. J. 
Noonan, engineer of the Chicago Terminal Commission; Hugh EI. 
Young, engineer of the Chicago Planning Commission; and Bion 
J. Arnold, consulting engineer, of Chicago. 

INDUSTRIAL EDUCATION AND TRAINING 


Realizing the growing need for development in education and 


training in the industries, an evening session has been ass 
a powerful presentation of this subject The Committee on Trai 
ing for Industries plans to have able speakers give their experienc 


wned lol 


in developing successful schemes of training in the various industries 
and with the important points brought out hopes to develop consider- 
able activity in the future educational work of the Society. The 
fact that a recent Congressional Committee reported that th. 
United States had fallen from first place to seventh in its edue: 
tional standing among the nations, has emphasized the vital need 
of a careful consideration of this subject by the engineering pr 
fession. 


BUSINESS SESSION 


Phe important topic for discussion at the business session wi 


be the extended changes planned in the Constitution and By-] Ws 
Power Test Copes HearinG 


Three codes will be presented for discussion and adoption dur 
ing the Spring Meeting. These Codes are those dealing respe 
tively with Reciprocating Steam Engines, Evaporating Apparatu 
and General Instructions 


Sessions of Professional Divisions 


ForeEsST Propvucts 


At the Spring Meeting the Forest Products Division plans t 
complete its organization and will present three papers on phases 
of the development of engineering in the utilization of forest 
products. 

PUEL 


uel Session is the utilization of 


Mid 
} 


Western Fuel, and, as indicated on the program, the presentatior 


Phe general topie ol thre 


will be made by men who have had broad experience in this field 
(n excursion to the successful pulverized-coal-burning plant of the 
Milwaukee Electric Railway and Light Company is planned ir 
onnection with this session 


MACHINE SHop 


The Machine Shop Division is to discuss the development i 
machine tools and machine-shop practice brought about by the 
automobile industry, which has increased the sizes of machine-tool 
units, developed new requirements in accuracy, and revolution 
ized methods of manufacture. 


\IANAGEMEN’ 


An interesting paper on the Organization of an [engineering 
Society, by Morris L. Cooke, will be presented at the Business 
Session. Its discussion, however, will be carried on during thi 
Management Session, inasmuch as this paper was procured through 
the Management Division. It is also planned to receive the pre 
liminary report of the Committee on Terminology which has been 
appointed jointly by the Taylor Society, the Society of Industria! 
Engineers, National Association of Cost Accountants, Industrial 
Relations Association of America, and the American Institute of 
Accountants. This committee has been working for several monthis 
on the preparation of a dictionary of terms used in management 
engineering, and the adoption and use of these terms will do much 
to clarify management literature and assist in the development 
of the art of management. L. W. Wallace will present an account 
of the work of the American Engineering Council Committee on 
the Elimination of Waste. 

MATERIALS HANDLING 

The application of material-handling machinery to road build- 
ing has been adopted by this Division for its Spring Meeting topic. 
The country needs better and cheaper highways, and the province 
of the mechanical engineer in providing machinery to satisfy these 
needs is well defined. This session should therefore be of great 
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interest not only to the designers of road-building machinery, but this subject will furnish the ba teresting 
to the users AS well, Motion pictures ol modern road-buildir Vv thr needs ind problen ot the mort P-DOWeRT ey} rty 
machinery will be show: railroad 
J 7 , 
POWER GENERAL Pap! 
» ~” ( <1) ~ oc Sa » \ " ~—_0e vr oO at . . . . 
The Power Division is t odperate with the hicago Section Five valuable papers will be presented at 7 
t} ‘ ( vOIT “ ‘ Nfitc qe cart e 7 ‘ 1 7 1 1 
i? ALLELE. and the mechanical and | lectrical sections of th sions Mr. White’s paper on the hvdraucone ree ’ 
<ter Sor \ f v7, ere . : > “4 - tr i< 1 1 ‘ , ' 
Western Society 0 I ngineers to provide the program for thi history of the development of this device which 1} 
~SeTON rener = . . ) rc: hE 4 . dl. 4, 
: , Phe general ubiect will bn ] we! Re oures of} thr Mid able in increasing the effectiveness of hvdroeles 
le st. and ft »strong pe rs , e > . 
lle ‘ t. and we I hg papers will be pre ented. Nii Johnston's | pel presents the results of 7 
{AILROADS of oxy-acetylene welding and cutting blowpipes Phess 
. res Vv the Bureau of ime s fe thie il 1 ‘ 
Phe Design of Large Freight Locomotives is the general subject made by the Bureau a lards for the War Dey 
~elected for the Railroad Session. The three papers provided on ntis 
ry. ‘ vr r y . ‘ ) , ’ . a fe Y | ) | 
TENTATIVE SPRING MEETING PROGRAM 
Chicago May 23-26, Headquarters at Congress Hotel 
(i } ha / 
Monday Afternoon, May 23 
SUSINESS NMIEETING Discussi ( ‘ n ¢ tut 1 By-l 
ON THE ORGANIZATION OF AN ENGINEERING Soctery, M. L. ¢ 
Monday Evening, May 23 
Recept ir nand Dance at ¢ ongress Hote 
Tuesday Morning, May 24 (Simultaneous Sessions 
FUEI I ION MACHINI Hor I It) I I 
Kt RDIN Asn P I FROM CIALIS « INt ENCI ” THE ArTomot me ' W I \ 
kERS. E.G. Ba Cut » ¢ ker M , ' one 
l ER Tt 1] RIZED ¢ H H Tt rhardt eee . 
K reisit ind John Blizard INFLUI ' I xe Ps D> e On F | 
Limit FP MECHANICA TOKER I PECI I , Rt ' e D I I 
I 1 Wr COAI EK H. Tenne MANI eT! AUTOMORILE I , Hens , 
( ACI 1 irr rmncy Limi Yr! 1. Hinds RAI I 
KE | Mip-West ( Jot | He D R EF } It Dry 
Wil I k MI n 
I) ' MOk PROBLEM I I it | 
REFER! ne H LTH Fr TH ‘ f N i I 
MUNITY, Dr. lohn ID. Robertsor 1 | | | 
I r Re tik MEIN FP THE CITY rf 
CA IN FuURNACH 1) WITH Speci 
REFER! ET | p-Firep Boiler 
Lim Fl nm Le Frank Cham! 
Tuesday Afternoon, May 24 
kixcursions 
Tuesday Evening, May 24 
™ lon raining for the Industri 
Wednesday Morning, May 25 (Simultaneous Sessions 
CHICAGO ESSION GENERAI ESSION I I HEARING ( \ R 
mE Ast ! F THE PROBLEM OF CHICAG« INVESTIGATION OF OXxy-ACETYLEN WELDING CODES 
A rH Mip-IntTerior Ratt-Water Gatti AND CUTTING BLOWpPIPEs, R >. Johnston | t on wi be devoted » the « 
way, J. R. Bibbiu INTERPRETATION OF BoILER-WATER ANALYSES oO f th proposed Power Test Cod 
DEVELOPMENT OF Atrk RIGHTS IN CONNECTION 1. R. McDermet il Instructior Reciprocatir 
wits Crry Freicur Houses, E. J]. Noonan rug HyprRauconeé ReGAInerR, Its DEvELor gi ind | pora \ irat 
FREIGHT MOVEMENT BY MorTor Truck MENT AND APPLICATIONS IN HYDROELECTRI 
WIEWPOINT OF CARRIER AND Pvstic, Hugl PLANTS, W. M. White 
E. Young 
FrREetGHT-TUNNEI SYSTEM AS A TERMINAI 
DisTRIBUTION AGency, |. R. Bibbins and 
I J Noonan 
THe FUNCTION F THE TERMINAL SURVEY, 
1. R. Bibbins 
Tue RELATION OF STEAM Roapbs TO Rapip 
TRANSIT DeveLormentT, Bion J. Arnold 
Wednesday Afternoon, May 25 
Excursions 
Wednesday Evening, May 25 
Dance at Congress Hotel 
Thursday Morning, May 26 (Simultaneous Sessions 
RAILROAD SESSION MATERIALS HANDLING SESSION FOREST PRODUCTS SESSION 
DESIGN OF LARGE Locomotives, M. H. Haig PLANNING AND ORGANIZING A Roap Jos WOODWORKING EpUCATION, Dean Mo 
THe N&eps For THE 2-10-2 AND OrnerR Heavy FOR THE MECHANICAL HANDLING OF Ma- , ere , 
FREIGHT Locomoiltves POR ROAD SERVICE, TERIAL, C. D. Curtis POWER SESSION 
A. F. Stuebing ROAD-CONSTRUCTION PLANTS, B. H. Piepmeier POWER RESOURCES OF THE Mrpi 
NECESSITY FOR IMPROVEMENT IN DESIGN THe MEcHANICAL Sipe or Hicuway Con Authors to be announced later 
AND OPERATION OF PrR&SENT-Day Loco- struction, R. C. Marshall, Jr. 


MOTIVES, H. W. Snyder 
Thursday Afternoon, May 26 


Excursions and Moving Pictures 
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Secretary Hoover Resigns from Presidency of F.A.E.S. 


Executive: Board of American Engineering Counci 
L. W. Wallace Representative on U 


A N important meeting of the Executive Board of the American 
4 Engineering Council of the F.ALE.S. was held at the Fnei 
neers’ Club of Philadelphia on April 16. The closing action of the 
session was the acceptance of Herbert Hoover's resignation ss 
president of the Council. Asa member of the Executive Branch 
of the Government Mr. Hoover felt that he could not consistent! 
direct the activities of an organization which is engaged in further 
ing national activities involving legislation. In a resolution of re 
gret at Mr. Hoover's retirement the Board voted its appreciation 
of his leadership during the organization period of the Council and 
his initiation of policies and effort. 

In regard to the question of Government reorganization, it was 
voted to renew the activities of the National Publie Works De- 
partment Association for the establishment of a National Depart 
ment of Public Works. 
state will codperate with the Smoot-Reavis Committee of Cor 


Committees of the Association in every 


gress in a movement to reorganize the Department of the Interior 
hy placing the publie-works functions of the Government unde) 
central control. The Couneil will also support) the Smoot-Reavi- 
Committee in its program for the revision of the governmental m 
chinery to promote economy and efficiency in departmental 
ministration. 

\ progress report of the Committee on the Elimination of Waste: 
in Industry said that a series of intensive assays of more than 100 
industrial plants has been completed, and that the field) workers 
have made their re ports. These reports are being collated and wi 
be made public sometime in June. 

Following the meeting of the Executive Board, a dinner, attendes 
by 600 engineers, Was given at the Bellevue-Stratford Hotel by 
engineers’ Club of Philadelphia and its fourteen affiliated societies 
comprising a membership of more than 4600 in Philadelphia and 
| istern Pe nnsylvania. The presiding officer Wis ( ruuilbine m Aertse) 
of the Midvale Steel & Ordnance Company 
Ingineers’ Club of Philadelphia. The toastmaster was Major 
Joseph A, Steinmetz, past-president of the Engineers’ Club and 
chairman of the Aeronautic Division of the ASM.E. Mi: 
\ertsen, as president of the Club, presented Herbert Hoover, presi- 
dent of the F.A.E.S., with a certificate of honorary membership i 
the Engineers’ Club of Philadelphia. Following the presentation 
Mr. Hoover delivered an address on the Reorganization of Govern- 
ment Departments. 

Other speakers were Dean Dexter 8. Kimball of Cornell Uni- 
versity, vice-president of the F.A.E.S., whose subject was The 
Federated American Engineering Societies; J. C. Trautwine, Jt 
editor of Trautwine’s Hand Book, whose topic was The Engineers 
of Philadelphia, and George W. Pepper, lawyer and publicist. A 
summary of Mr. Hoover's address follows: 


and president of thi 


One problem of the new administration that has received the attent 
and thought of the organized engineers of America for many vears is that of 
the reorganization of the Federal Government. To any student of Federal 
organization, one sweeping and fundamental necessity stands out above all 
others,—that the administrative units of the Government must be regrouped 
so as to give each of the great departments more nearly a single purpose 
Such functions as public domain, public works, assistance to veterans, pub 
lic-health functions, aids to navigation, to industry, to trade, purchasing © 
major supplies, are each and every one scattered over from four to eight 


{ 


departments, most of which are devoted to some other major purpose 

Economics can be accomplished from a public point of view by an elim 
ination of the overlap in these different units of administration through 
unification into groups of similar purpose. The real economy to the nation 
however, does not lie here, however great this may be, but it lies in their 
more effective functioning in their daily relation to the public. 

As a result of the war the responsibilities for the major purposes of the 
Treasury, War and Navy Departments have been enormously increased 
In the interests of efficiency they should not be called to responsibility for 
the administration of matters not pertinent to their major functions. 

There is also some confusion between executive, advisory, and semi- 
judicial functions. One of the tendencies of government, both local and 
national, during the last twenty years, has been to add executive functions 
to commissions and boards created primarily for advisory or regulatory 
purposes. Executive functions cannot rise to high efficiency in the hands 
of Government boards in which each member has a separate responsibility 
to the public and is primarily engaged in a semi-judicial function. 


il Meets at Philadelphia— New Member Societies 
S. Board of Surveys and Maps | 


Furthermore, during the last few vears there has bee reat gre 
idependent agencies in the Government reporting direct to the Pre lent 
until his office is overburdened almost beyond the point of endurance na 
ordination with executive departments is rendered extremely difficult It 
s neither possible nor idvisable to place ill these outs de organization 
within the departments, but much could be done to mitigate the tu 

Che economic changes in the world, growing out of the war ned the 
reflex upon our trade and industry make it vital, if we are to mainta 
tandards of living against increasing ferocity of competition, tl 
oncentrate and enlarge our national effort in the aid, proteetio t 

ind perfection of our industrial and commerci if 

We want no paternalism in government We do need in nm 
to business in a collective sense In a department we do not want t 
engage in business or to regulate business We need a department tl 
ive prompt and accurate diagnosis from both a for id t t 

view of economic events, of economic tendencies and of 
that can promptly and accurately survey economic t 
discrimination and opposition; that can give scientifie ad ‘ nel 
nd stability to industry in furnishing it with prompt and 
ipon production ipplic ind consumption: that per 

ding standards and simplifications; that can b road stud 

ional conservation in industry and the elimination of waste: tl 


tudy and ventilate the commercial side of our power possib 


tudy and advise national policies in deve pment of 1 water 
~ transportation: that in fact covers o far as g ernt 
the broad commercial problems of t 
l " ‘ , 
t . 


Three More Societies Join F.A.E.S. 


The membership « Phe Federated American Leng ys 
leties has been increased in recent weeks by The Bost - 
Civil Engineers, the Milwaukee Engineering Societ 
Duluth Engineers’ Club. There are number of othe 
vhich will probably become affiliated with the FLAS 
July 1, at which time the opportunity of coming in as ( 
Member will expire \t present the membership of the Fede 
tion includes 24 engineering so@eties and clubs, including 


rie mibership of nearly 50.000 engineers 


Council Appoints Representative on U.S. Board 


of Surveys and Maps 


The American Engineering Council's Committee on Procedure 
has appointed L. W. Wallace, executive secretarv of the Council, 
us its representative on the United States Board of Surveys and 


Maps. Mii Wallace succeeds Alfred 1). linn, secretary ol 
gineering Foundation, and has been assigned to the Committ 
Coéperation 

The Federal Power Commission, Army Air Service, and Naval 


Aviation have been added to the membership of che Board a 


committees have been reorganized so as to better distribute the 
work The Advisory Council of the Board has asked the American 


engineering Council to assist in obtaining il adequate prog! 


involving i larger appropriation 1 topographic ips. 


F.A.E.S. Establishes Permanent Headquarters 
in Washington 


Permanent headquarters of the F.A.E.S. have been established 
at 719 Fifteenth Street, N. W., Washington, D. C., with L. W 
Wallace, secretary of the Federation, in charge. In addition to 
office accommodations for the staff of the Federation, sufficient 
space has been obtained to provide a conference room for those 
who may desire to use headquarters for a meeting place. It will 
be the purpose ol headquarters at all times to render as much 
personal service as possible for engineers who visit Washington, 
enabling them to transact business matters with the minimum 
amount of effort on their part. The new office will continue the 
services rendered by M. O. Leighton and A. C. Oliphant in the 
Washington office of Engineering Council. 
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History of Machine Industries of Windsor, Vt., Windsor. Since in the ninety-two y« 


Now in Preparation scence: plies personas \ 
There re certain lent ilities particul I inh New | nglana yhere factured there have engrg pe vie il cattered 
mechanics of early davs did pioneer work of strikingly origi tion relating to this histor Stan 
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able character of the machines illustrated. There is shown a 
reasonably complete line of machine tools and metal-working 
machines, including a Lincoln miller and an indexing milling 
machine. In those day every town with water power had its 
sawmill, a requirement met by this company. 
machines and air-driven diamond-pointed rock drills were pro- 
duced primarily to meet the needs of the marble quarries of Ver- 
mont. And, finally, a magazine rifle was manufactured which is 
<aid to have done very effective service in some of the closing 
battles of the Civil War, and which was certainly in marked con- 
trast to the muzzle-loading arms used to a large extent throughout 
that war 


Stone-channeling 


American Railway Engineering Association 


Annual convention in Chicago, Mareh 15, 16 and 17. The 
rail committee, in their report, expressed surprise at the attitude 
of the mills toward the rail specifications adopted by the associa- 
tion in 1920. The mills refuse to roll rails of any weight under a 
contract requiring full compliance with the 1920 specifications 
and will roll according to modified specifications only if large 
extras are paid. The committee will determine during the coming 
year whether it is best to adopt two specifications, one without 
running into extra price and the other requiring an extra price, 
or to accept only one specification without extra cost over the manu- 
facturer’s base price, the association to be given a list of specific 
refinements in the order of their importance so that roads requiring 
a higher grade of rail will have the benefit of the association’s 
judgment on the most valuable of such refinements. M. H. 
Wickhorst discussed the relation of shattered steel in fissured 
rails to the mill end of the rail. C. W. Gennet, Jr., explained 
how unsafe rails can generally be traced to unsound ingots. <A 
new cut track spike specification was adopted by the association 
on the recommendation of the committe on track. A new bolt 
specification was also adopted. Bolts, other than heat-treated, 
must be of mild-carbon steel with a tensile strength of not less 
than 50,000 Ib. per sq. in. and an elongation of not less than 15 
per cent in 8 in. Heat-treated or high-tensile bolts must be of 
carbon or alloy steel and conform to the following minimum 
requirements: Tensile strength, 100,000 Ib. per sq. in.; yield point, 


70,000 lb. per sq. in.; elongation in 2 in., 15 per cent; reduction of 
area, 40 per cent. 


Brief History of Engineering Council 


At the final meeting of the Engineering Council held at Washing- 
ton in December 1920, a committee consisting of J. Parke Chan- 
ning, Philip N. Moore and Alfred D. Flinn was appointed to 
prepare a brief history of the activities of the Council from the time 
of its establishment in the spring of 1917 to its termination in 
December 1920. The Committee states that the report, which 
is now completed, is not a full record of the Council’s activities 
but is rather a summary of examples indicating the variety of 


subjects handled and the methods of dealing with them. Through 
the instrumentality of Engineering Council, notable progress 


has been made in organizing the engineers of the country for 
service not only to the members of the profession, but also to 
national, state and local governments and the public, in matters 
of general interest in which the technical training and experience 
of engineers should be utilized. The work so well inaugurated 
will be carried on by the American Engineering Council of The 
Federated American Engineering Societies. 


An Opportunity for Young Engineers 


The attention of young engineers residing in Greater New York 
is called to the formation of a Tank Corps within the National 
Guard of the State of New York. The Eighth Coast Command 
Armory located in the Bronx has been designated as the home of 
the new organization. Recruiting is done at the office of L. K. 


Davis, ex-major, Tank Corps, A.E.F., 347 Lexington Ave., New 
York City, every Monday night between eight and ten, and at the 
Armory on Thursday nights. 





The tank corps is a branch of the service essentially an engineer- 
ing problem. It requires a diversified knowledge embraced in the 
activities of the engineering societies, and it is hoped that junior 
members of the various engineering societies may be interested in 
this Tank Corps. 


A.S.M.E. TO MEET IN CHICAGO MAY 23 26 
Continued from page 353) 


after the armistice. Mr. Redfield’s paper presents a simple and 
effective method for making capacity tests with dry-vacuum 
pumps. Mr. MecDermet’s paper on boiler-water analysis throws 
new light on this old subject. The tests on the 30,000-kw. steam 
turbine reported by Mr. Reynolds in his paper present valuable 
data of tests of large units which are not generally available. 


Hore.s 


It is anticipated that the hotels in Chicago will be crowded dur- 
ing the week of the Spring Meeting. To assist the membership 
in securing hotel reservations, a double card was sent out with 
the Spring Meeting circular. One half of the card is to be sent to 
the hotel and the other half to the Chicago Hotel Committee, who 
will keep in touch with the hotels and make sure that the mem- 
ber’s request for reservation is given prompt and careful attention 
by the hotel. The Chicago Hotel Committee has no responsibility 
to engage rooms for the members, however, its sole duty being to 
secure the necessary action by the hotel. 


SpEcIAL RatLtRoAD Rates 


Arrangements have been made with all railroad lines, except 
those in the Southeastern and Canadian Passenger Associations, 
by which members may obtain a considerable reduction in their 
railroad fares. When buying a ticket to Chicago ask your agent 
for a special rate certificate. Upon presentation at Chicago a 
half-fare rate home may be obtained, provided the return is over 
the same route used to go to Chicago. This special rate applies 
only if 350 certificates are presented, but as it applies to all rates 
over 67 cents, every member is requested to ask for a certificate 
so that those coming, from long distances may be assured of the 
reduction. 


ON THE ORGANIZATION OF AN ENGI- 
NEERING SOCIETY 
Continued from page 32 


Mngineering Societies or otherwise, regular assemblies of engineers 
of all varieties should be held where subjects common to all can 
be discussed and plans for the public welfare develoved in which 
the entire body of engineers can have a part. 

It is not good engineering to drift to a result. Wedo not do it in 
our professional work. We decide what we want to do and then 
we do it, and usually pretty well within the time set. The time 
element is usually as easily determined as the design. It is some- 
thing of the same spirit that we must get into our group activities. 
We must seek to formulate the community’s problems and then 
cope with them as we do with the narrower problems of our every- 
day practice. No scheme of engineering organization will be satis- 
factory which does not include the broadest possible coéperation 
with other organized groups—professional, industrial, commercial, 
and social. Coéperation is of the very essence of the future. 
Our thought should be centered on the avoidance of any limits 
in our plans for coéperation. 

In conclusion, it may be said that if in our organized activities 
we make efficient service our watchword and have uncompromising 
publicity as a day-to-day policy, we will provide a type of leader- 
ship which the people will follow. The old disciplines are largely 
gone. It is up to the technologists—‘“the profession of creation 
and construction, of stimulation of human effort and accomplish- 
ment,’! to erect those standards of effectiveness and aspiration 
to which a race may rally. 


1 Principles of Mining, Herbert Hoover. 
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Engineering and Industrial Standardization 


Standard Power Test Codes 


\! L. who have oceasion to test power-plant apparatus will be inte 
. ested in knowing that the large A.S.M.E. committee which ha 
for some time been revising the Power Test Codes of 1915 will hold 
its first public hearing on May 25 at the Congress Hotel, Chie 


This public hearing will constitute one of the sessio 


of the Spri 


\leeting of The American Society of Mechanical | ngimeers 


The three Codes which will be presented for discussio1 
loption at this hearing are those on Reciprocating Steam Engin 
vaporating Apparatus, and General Instructions. Those wl 
not able to go to Chicago are urged t nd in written eritici 
1 discussior \ pamphlet containing reprints of these Cod 


in their present form will be supplied on application to the A.S3.M 
(‘ommittee on Power Test Codes 


Removable Lighting. Fixtures 


Recognizing the growing demand for removable electric lehting 


fixtures for domestic use, the New York Section of the Iluminating 
l.ngineering Society devoted its Januarv meeting to a full dis 
of the subject The papers presented and the discussion whicl 
followed their presentation bore more or less directly on the 
proposal that standard ceiling and bracke fixtures be s« equipped 
with plug connections that any layman can put up or take dow1 
ny fixture at will 

So much interest was aroused at this meeting that the Council 
t the Illuminating Engineering Society has since considered th 
possibilities of this proposal and has adopted a resolution urging 
ill concerned to codperate to the fullest extent in bringing about 
complete interchangeability of removable lighting fixtures he 
resolution lays particular stress on the standardization of the 
electric attachments and other devices in the early stages of this 
development 


Standard Tables for Refrigerants 
Intimately connected with the work of the A.S.M.E. ¢ 
moa Standard Tonnage Basis for Refrigeration, is the suggestion 
of its chairman, F. bk. Matthews, that the tables which record the 
physical properties of the various refrigerants be standardized 


mrrirnit tes 


as to the data given and the form and the arrangement of the 
tables 

kngineers now have available a number of tables giving the 
physical properties of the saturated vapors of water, ammonia, 
earbon dioxide, sulphur dioxide, methyl chloride, ethyl chloride, 
and other medi: 
lrigerants 


which have been employed or proposed re- 
No two of these tables, it is thought, include exacth 
the same kind of data arranged in the same order under anv uni 
form system of captions and symbols 

The United States Bureau of Standards is now formulating 
table of the properties of ammonia in the saturated and supet 
heated regions The table covering the saturated region has al 
eady been submitted in a tentative form to the American Society 

Refrigerating Engineers. Since it is through the direct efforts 

{ that society that funds are being provided for the work of making 
the final observations and computations necessary to complete 
these ammonia tables, it may be assumed that the tables will be 
presented in the form that will be most convenient for the use of 
refrigerating engineers, provided such form can be determined in 
idvanee. Th present time, therefore, seems most propitious to 
invite suggestions from engineers and others in an effort to arrive 
the most practical form. 

To precipitate discussion on this subject we print below a list of 
ten column headings which are suggested for the proposed standard 
tables of physical properties of vapors. The tentative report 
of the Bureau of Standards referred to, which was printed in the 
January 18 issue of Power, contains ten columns of data. Of the 
headings listed below, columns 1, 3, 7, 4, 5, 6, 9, and 10 are there 
employed in the order indicated. In addition to these the Bureau 
of Standards’ table records the Specific Volume of Liquid and the 
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Automobile Headlighting Specifications Submittes 
for Approval 
Che Illuminating Engineering Society has submitted its Aut 


wWbile Headlighting Specifications to the American Engineering 


Standards Committee for approval. These specifications are sul 
mitted in accordance with the special provision in the procedure 
f the Committee, under which important standards in existen 
prior to 1920 may be approved without going through the regu 
process followed in new work. 

The specifications have been adopted in their essential detail: 


the states of Wisconsin, Connecticut and Maryland, and by 
the Province of Ontario, and have been endorsed by the Standard 
(‘ommiuttee of the Society of Automotive Engineers; by the Inter 
itional Traffie Officers’ Association, and by the conference con 
mittee on Uniform Vehicle Laws, representing some 30 different 
rganizations, under the auspices of the National Safety ¢ 

lhe American Engineering Standards Committee would be very 
glad to learn from those interested of the extent to wl the. 

ike use of these specifications 


lon regarding the specifications in 


nd to receive any other infort 


meeting the ne 


lustry 
The Headlighting Specifications of the Illuminating Engineering 
Society may be found in the Transactions of the Society, \ X\ 


No. 3 June 10, 1920 Copies may also i obt uuned from the 
\merican Engineering Standards Committee, 20 West 39th Street 


New York. 


\t a meeting in London on April 25, of the executive secretaries 
of the standards associations of the principl commercial countries 
of the world, Dr. Paul G. Agnew, Secretary of the American En- 
gineering Standards Committee, represented this country His 
plans include visits to Belgium, France, Sweden, Switzerland, and 
Czecho-Slovakia to exchange general information on standardization 
projects, and to establish more intimate relationship with the stand- 
ardization bodies of these countries 
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This volume is a compilation of the available literature on involved in modern pulp and paper practice The ‘reatment 1s 
electric welding, selected and arranged by an experienced editor simple, as the books are intended for self-instruction, as well as 
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pparatus and applications. 
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THE ENGINEERING INDEX 


(Re giste red U. 


S Pate nt Off.) 


THE ENGINEERING INDEX presents each month, in conveniently classified form, items descriptive of the articles appearing in 


current issues of the world’s engineering and scientific press of particular interest to mechanical engineers. 


At the end of 


the year the monthly installments are combined along with items dealing with civil, electrical, mining and other branches of engineering, 


and published in book form, this annual 


volume having regularly appeared since 1906. 


In the preparation of the Index by the 


engineering staff of The American Society of Mechanical Engineers some 1200 technical publications received by the Engineering 
Societies Library (New York) are regularly reviewed, thus bringing the great resources of that library to the entire engineering profession. 
Photostatic copies (white printing on a black background) of any of the articles listed in the Index may be obtained at a price of 


25 cents per page, plus postage. 


medium-sized pages will be photographed together on the same print. 


A separate print is required for each page of the larger periodicals, but wherever possible two small or 
The bill will be mailed with the print. 


When ordering photostats 


identify the article by quoting from the Index item: (1) Title of article; (2) Name of periodical in which it appeared; (3) Volume, 


number, and date of publication of periodical; 


29 West 39th Street, New York. 


(4) Page numbers. 


Orders should be sent to the Engineering Societies Library, 





ACCIDENTS 


Dust Explosions. Some Electrical Causes of Dust 
Explosions David J Price i Electricity & 
Western Industry, vol. 46, no. 5, Mar. 1, 1921, pp 
240-242, 3 figs Experiments and observations 
revealed that dust explosions may be produced by 
electrical bulbs broken in dust clouds, dust collecting 
on electrical lamps and static electricity produced 
by friction of finely divided materials 


AERODYNAMICS 


Laws. Aerodynamics at Very High Speed, A. Gui 
doni Aerial Age, vol. 13, no. 2, Mar. 21, 1921, pp 
$1-32, 4 figs. Aerodynamic laws governing design 
of aeroplanes for extra fast service. 


AEROPLANE ENGINES 


Compression Ratio and Thermal Efficiency. 
Compression Ratio and Thermal Efficiency of Air- 
plane Engines, S. W. Sparrow. Jl. Soc. Automotive 
Engrs., vol. 8, no. 3, Mar. 1921, pp. 266-268 and 
281, 6 figs. Tests conducted by National Advisory 
Comm. for Aeronautics Results showed that 
efficiency of combustion is influenced but little by 
change in density so long as temperature is main- 
tained constant 

Development. Some Possible Lines of Development 
in Aircraft Engines, H. R. Ricardo. Aeronautical 

vol. 25, no. 123, Mar. 1921, pp. 130-145,°20 
figs Employment of kerosene mixtures as fuel 
limiting size of cylinder, and possibilities of working 
with short compression and long expansion stroke 
are among chief possibilities considered. 

Efficiencies. Aero Engine Efficiencies, A. H. Gibson 
Aviation, vol. 10, no. 8, Feb. 21, 1921, pp. 238-240 
2 figs. Experimental examination of manner in 
which mechanical, volumetric and thermal efficiencies 
ire effected by design and conditions of operation of 
engine (Abstract Paper read before Royal 
Aeronautical Soc 

See also Thermal Efficiency 

Fuel-Feed Systems. Fuel Feed Systems for Air 
planes, L. B. Lent Aviation, vol. 10, no. 10, Mar 
7, 1921, pp. 294-298, 6 figs Developments in planes 
operated by U.S. Air Mail Service. Critical study 
ind suggestions in regard to improvements 

Mounting. The Installment of an Aeroplane Engine, 
A. J. Rowledge. Aeronautical Jl., vol. 25, no. 123 
Mar. 1921, pp. 145-158 and (discussion) pp. 158 
165, 9 figs. Typical mountings of aeroplane en- 
gines Mounting with a view to simplifying at- 
tention of engine and making important parts ac- 
cessible for repair and inspection 

Napier Lion. Some New Napier ‘‘Lion’’ Necessities 
and “‘The Cub.” Flight, vol. 13, no. 6, Feb. 10, 
1921, pp. 93-95, 6 figs. Accessory details on Napier 
Lion’’ such as armouring of ignition cables with 
material that earths induced currents due to extreme 
high voltage, brass distributor shielding, and cut- 
out cock in return lead to pump from carburetor 
water-jacketing for flight in tropical climates 

Packard. An American Engine for Altitude Work» 
Jesse G. Vincent Aviation, vol. 10, no. 9, Feb. 
28, 1921, pp. 260-262, 5 figs. Packard type designed 
for work in high altitudes and recently completed 
for U. S. Army Air Service. 

Special Packard Aero Engine for Altitude Work, 
Tesse G. Vincent Aerial Age, vol. 12, no. 25, 


Feb. 28, 1921, pp. 631-633 and 643, 7 figs. Com 
pression ratio is 6!/2 to 1 and cylinder displacement 
1237 cu. in. Throttle is provided as safety stop 
which is thrown off when altitude of 5000 ft. has 
been reached 

Panhard-Levassor. Panhard-Levassor 
\irplane Motor, F. P. Mann. Gas Engine, vol. 23 
no. 3, Mar. 1921, pp. 75-76, 2 figs. Engine is \ 
type and develops 240 hp. at speed of 1350 r.p.m 

Steadiness Factor. The Steadiness Factor in Engin 
Sets, W. Margoulis Aerial Age, vol. 12, no. 26 
Mar. 7, 1921, pp. 659-661, 2 figs. Derivation of 
formula Comparison of steadiness factor of engine 
sets and of engines having constant brake torqu 
as function of speed rotation 

Thermal Efficiency. Means of Materially Increasing 
Thermal Efficiency, H. R. Ricardo Automotiv: 
Industries, vol. 44, no. 8, Feb. 24, 1921, pp. 456 
162, 10 figs Use of stratified charges and other 
means for improving efliciency are outlined Paper 
read before Royal Aeronautical Soc. of Great Britain 


12-Cylinder 


See also Compression Ratio. 


AEROPLANE PROPELLERS 


Parachutal Uses. Study of the Resistance Furnished 
by an Aeroplane Propeller Rotating in a Current of 
Air (tude sur la résistance fournie par les hélices 
tournant dans un courant d'air), M. Lamé Aéro 
phile, vol. 29, nos. 1-2, Jan 1-15, 1921, pp. 5-7, 4 
figs. E xperiments were performed at Eiffel labora 
tory, Paris, to cenioniies parachutal value of sup- 
porting propellers Empirical formulas and laws 
are formulated from results obtained. 

Performance. Experimental Research on Air Pro 
pellers—IV, W. F. Durand and E. P. Lesley. Nat 
Advisory Committee for Aeronautics, no. 109, 1921 
11 pp., 12 figs. Investigations of performance of 
aeroplane propellers 


AEROPLANES 


Design. Loads and Calculations of Army Aeroplanes 
Ing. Stelmachowski Aerial Age, vol. 13, no. 1, 
Mar. 14, 1921, pp. 9-11, 3 figs. Standards for 
calculation of aeroplane structures. Translated 
from Technische Berichte 

Downwash. The Determination of Downwash 
Walter S. Diehl. Aerial Age, vol. 12, no. 26, Mar 
7, 1921, pp. 655-656, 6 figs Derivation of down- 
wash formula from Géttingen theoretical and Nat 
Physical Laboratory empirical formulas. Technical 
note of Nat. Advisory Committee for Aeronautics. 


Helicopters. See HELICOPTERS 


Manufacture. Details of Large Airplane Work. 
Am. Mach., vol. 54, no. 9, Mar. 3, 1921, pp. 357- 
359, 8 figs. Fixtures used in wing construction. 
Increasing application of metal framing. Installing 
motors in planes. Methods of assembling fuselages 

Speed Measurement. Note on Measurement of 
Speed of Airplanes, S. Herbert Anderson. Aviation, 
vol. 10, no. 8, Feb. 21, 1921, pp. 233-234, 2 figs. 
Methods for finding true airspeed of airplane when 
there is wind, from data secured by timed flights 
over measured course. 

Stabilizers. Visible Stabilization of Aeroplanes 
(Sichtbare Stabilisierung von Luftfahrzeugen), 
Friedrich Budig. Zeit. fir Flugtechnik u. Motor 
luftschiffahrt, vol. 12, no. 2, Jan. 31, 1921, pp. 


” 


22-26, 5 figs Auxiliary supporting plane, attach 


ment indicating course of flight to aeroplane pas 
sengers as well as to pilot 


Wings. Some Experiments on Thick Wings with 


Flaps, C D Hanscom Hl. Soc Automotive 
Engrs., vol. 8, no. 3, Mar. 1921, pp. 271-276, 31 
figs. Tests made in wind tunnel of Mass. Inst. of 


echnology with different models and designs of 
wings The Handley-Page Aeroplane Wings, F 
Handley Page. Engineering, vol. 111, no, 2879 
Mar. 4, 1921, pp. 274-276, 21 figs. Paper read 
before Royal Aeronautical Soc 

The Handley Page Wing, F. Handley Page 
Aeronautics, vol. 20, no. 384, 385 and 386, Feb. 24 
Mar. 3 and 10, 1921, pp. 128-130, 16 figs., 153-154 
10 figs., and 167-168, 3 figs Also Flight, vol. 13 
no. 8, Feb. 24, 1921, pp. 130-137, 29 figs; Aerial 
Age, vol. 13, no. 2, Mar. 21, 1921, pp. 37-38, 16 figs 
Record of experimental work carried out with a view 
to overcoming phenomenon of “‘burbling Kx 
periments with slotted aerofoil Paper read before 
Royal Aeronautical Soc 


See also AIRCRAFT, Development during War 


AIRCRAFT 


Developments During War. The Evolution of 
Aeronautics During the War L’evolution de 
l'aéronautique pendant la guerre M. Renard 
Bulletin de la Société d’Encouragement pour I'In- 
dustrie nationale, vol. 133, no. 1, Jan. 1921, pp 
21-51, 9 figs De velopments in design and con 
struction of airships and aeroplanes 

German Giant. Development of Giant Aircraft 
in Germany Aeronautical Jl, vol. 25, nos 22 
123, Feb. and Mar. 1921, pp. 100-116, 3 figs., and 
166-188, 5 figs. Comparative study of types de 
veloped during the war Economics of giant ma 
chine from military point of view. Visualization 
of best type from records of performance of giant 
German machines during war. 

Maintenance. Ground Engineering, H. W. S. Out 
ram. Aeronautics, vol. 20, no. 392, Feb. 10, 1921 
pp. 96-98. British air navigation regulations for 
maintenance of aircraft at airdrome Paper read 
before Royal Aeronautical Soc 


AIRCRAFT CONSTRUCTION MATERIALS 


Lugs. Design of Standard Lugs, B. C. Boulton 
Acrial Age, vol. 12, no. 25, Feb. 28, 1921, pp. 634 
637, 8 figs. Summary of work dene to determine 
correct design for standard lugs, notably by Material 
Section of McCook Field 


Plywood. See PLYWOOD 
AIRSHIPS 


Mooring and Handling. A Stabilizing Raft for 
Mooring Airships Over the Sea, P. H. Sumner 
Aeronautics, vol. 20, no. 382, Feb. 10, 1921, pp. 99 
4 figs. Raft fitted with stabilizing planes. Aijir 
ship Mooring and Handling. Aeronautical Jl, 
vol. 25, no. 122, Feb. 1921, pp. 71-84 and (dis 
cussion) pp. 85-93, 13 figs. Survey of developments 
in Great Britain. 

Note on the Mooring of Airships by ‘‘Free'’ Wire 
Systems, R. Frazer and L. F. G. Simmons 
Aeronautical Ji., vol. 25, no. 122, Feb. 1921, pp 
94-99, 6 figs. Experiments conducted at Nat 
Physical Laboratory, England 
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Association (Assn 
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Bureau ( Bur.) 

Canadian ( Ban.) 

Chemical or Chemistry (Chem.,) 
Electrical or Electric (Elec. 
Electrician (Elecn.), 


International 
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E ngineer | s]} (E ngr. [s] 
Engineering (Eng.) 
Gazette (Gaz). 
General (Gen.) 
Geological (Geol. ) 
Heating (Heat.) 
Industrial (Indus. ) 
Institute (Inst. ) 
Institution (Instn.) 


London (Lond.) 


Machinery (Machy 
Machinist (Mach 
Magazine (Mag 
Marine (Mar.) 
Materials (Matls 
Mechanical (Mech 
Metallurgical (Met 
Mining ( Min.) 
Municipal (Mun 


(Int.) National (Nat.) 


New England (N. E 
Proceedings (Proc.) 
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Record (Rec.) 
Refrigerating (Refrig 
Review (Rev.) 

Railway (Ry.) 

Scientific or Science (Sci.) 
Society (S0c.) 

State names (Ill., Minn, et 
Supplement (Supp.) 
Transactions (Trans 
United States (U.S 
Ventilating (Vent 
Western (West 
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Piloting Airship Piloting Acronautical J] ol 
25, no. 122, Feb. 1921, pp. 47-71, 5 figs Controh 
bility under severe weather conditions Technique 
of piloting Methods of aerial navigation 

{See also AIRCRAFT, Development during War 

HANGARS } 

ALCOHOL 

Industrial 4 New Alcohol from Ql Not Potable 
Compressed Air Mag., vol. 26, no. 3, Mar. 1921, pp 


10.005 Petrohol" manufactured by the Standard 
nl Co. of New Jersey from gases given off in crack 
ing process of refining crude oil 

Alcohol Production from Molasse Ceorge 1 
Appell Chem. Age N. ¥ vol. 92, no. 2, Fe 
1921, pp. 53 57, 1 tf Diagram of classes of raw 


material and procedure of treatment for production 


of alcohol 


Industrial Alcohol Statu in Canada Car 
Chem. & Metallurgy, vol. 5. no. 3, Mar. 1921, py 
79-81 Legislation concerning manufacture of 
industrial alcohol 

Manufacture of Ethyl Alcohol from Wood Wast 
kk. ©. Sherrard Chen Age (N.Y vol. 29 no 
» Fet 19021 pp 76 79 Plant requirement 

ALLOYS 

Standardization. Canadian Mechanica tandars 
Paper, vol. 27, no. 26, Mar. 2, 1921, pp. 21-27 and 
40, 12 figs Report of Committee on Mechanica 


Standards of Canadian Paper & Pulp Assn. on stand 

















irdization of metal alloys used in machinery « 
ployed for manufactur of paper Investigatior 
were ucted on acid-resisting bronze, properti 
of cop tin-lead bronze ind antimont lead 
and also on a number of bearing metal 

ALUMINUM 

Castings Machining a Combined Bearing H« 
ind Control Bracket Eng Production ve 2 
no. 20, Feb. 17, 1921, pp. 219-223, 13 fig Qua 
tity production of aluminum castings for autor t 
bearing housing and control bracket 

Conductors The Use of Aluminum Conductors « 
Tras ission ine Theodore Varney lec. N 
vol. 30, no Mar. 1, 1921, pp. 30-34, 6 fig 
tive merits of steel-cored aluminum and copper co 
ductors on lev and rough courses discussed before 
loronto Sectior Am. Inst. Elec. Engrs 

Ingots, Piping of Causes of Piping in Aluminu 
Ingots Juniu David EKdward and Harold 1 
(Jammon Chem. & Metallurgical Eng vol. 24 
wo. 8S, Feb. 23, 1921, pp. 338 340, 12 figs Measur 
ments of piping and solidification shrinkage show 
that volume of pipe is dependent on four or ever 
more definite factor and that it is not specific proy 
erty of metal or alloy 

Nickel Plating of Nickel Plating of Aluminum 

e nickelage de l'aluminium Léon (Cuillet Me 

moires et Compte rendu de Trauvaux de la Socict 
des Ingénieurs civils de France, vol. 73, nos. 7, 8 and 
9, July Sept. 1920, pp. 453-470, 10 figs Procedur 

Sheet Stage in the Recrystaliization of Aluminur 
Sheet on Heating: With a Note on the Birth of 
Crystals in Strained Metals and Alloy H. ¢ H 
Carpenter and) =©Constance I Elam Advance 
Paper, no. 1, meeting of Inst. Metals, Mar. 9, 1021 
2 pp iS fig Results of experiments 

The Reerystallization of Aluminium on Heating 

H. C. H. Carpenter and Constance F. Elam I 
gineering, vol. L11l, no. 2880, Mar ll 1921, py 
(02-307 ss ofhg Stages in recrystallization§ of 
aluminum sheet on heating, with note on birth of 
crystals in strained metals and alloys Interpreta 
tion of photomicrograph Paper read before 
Inst. of Metal 

Soldering A Great Progre in the History of 
Aluminum (Un grand progr dans histoire de 
aluminium Ch. Faroux Vie automobile vol 
17, no. 724, Feb. 25, 1921, pp. 66-67, 2 figs Solder 
ing aluminum by means of stagneol, an alloy which 
permits soldering of aluminum in the same manner 
and with same instruments as for tin soldering, 


ALUMINUM ALLOYS 


Castings. Analyze Loss in Aluminum Shops—VI 
Robt. J. Anderson Foundry, vol. 49, no. 5, Mar. 1 
1921, pp. 188-191 Reasons for Losses in produc 
tion of aluminum alloys and castings 


Blowholes, Porosity, and Unsoundness in Alumin 


ium Alloy Castings, Robert J. Anderson Foundry 
Trade Jl., vol. 23, no. 237, Mar. 3, 1921, pp. 205 
207, 8 figs Data on six heats made on aluminum 


alloy, no. 12 (92 per cent aluminum and 8 per cent 
copper), to determine temperature effects 


AMMONIA COMPRESSORS 

Mean Effective Pressures. Mean Effective Pressures 
John E. Starr Refrigerating World, vol. 56, no 
$3, Mar. 1921, pp. 11-12. Tables of multipliers of 
back pressure and temperature to obtain mean effec 
tive pressure and final gas temperatures in 
pressing 


APPRENTICES, TRAINING OF 


corn 


gases 


Systems. Programs of Apprenticeship and Special 
Training in Representative Corporations—XI 
J. V. L. Morris. Am. Mach., vol. 54, no. 12, Mar 


24, 1921, pp. 505-507, 3 figs 
Tire & Rubber Co., Akron, 
many kinds is provided by 


ARTILLERY 


Practice of Goodyear 
Ohio Instruction of 
industrial university 


Matériel Developments. The Development of Ar- 
tillery Matériel, G. F. Jenks. Mech. Eng., vol. 43, no 
3, Mar. 1921, pp. 167-172, 13 figs. Consideration of 


artillery-matérie! development before war and effect 
of war upon it, both in U.S. and European countries 
Kfforts since war have been devoted chiefly to de 


MECHANICAL I 


velopment of piece ot greater range vreater « 
vation and greater mobility irve of devek 
ments of anti-aircraft matériel and co lefer 


work 
AUTOMOBILE ENGINES 


is included 





Diesel Type. Diesel Type of Engine for Motor 
Vehicle Work Automotive Industric vol 14 
no. 9, Mar. 3, 1921, pp. 501-509. 2 fig Built 
Deutsche Automobil Constructions Gesellschaft 
Engine has two pistons in same cylinder and works 





on two-stroke cycle Injection results from explo 
sion in ignition chamber connected with com! tion 
chamber by narrow passage 

Manifold The L.O.A. Fuel Economiser Autocar 
vol. 46, no. 1321, Feb. 12, 1921 p. 205, 2 f 
Patented manifold where fuel charge is heated 
exhaust gas« 

Manifolds, Intake Flow. Intake Flow in Manifolds 
and Cylinders, P. S. Tics Il. Seo Automotiy 
Engrs., vol. 8, no. 3, Mar. 1921, pp. 282-284, 9 
figs Records of photographic measurement: 

Manufacture Special Machines and Tools in a 
Motor-Car Works Machy London vol 7 
no. 438, Feb. 17, 1921, pp. 609-612, 6 figs E 
ment used for milling crank« boring and reaming 
crankshaft and camshaft bearing and other opera 
tions 

Packard: Fuelizer. The Packard Fuetlizer, 1 MM 
Woolson Il Soc Automotive Engr vol. 8 
s. Mar. 1921, pp. 240-248, 6 fig Device used 
ubstitute for hot-spot 

Radiators. The Manufacture of Radiator Gi 
Ww Allen Machy London vo 17, no 14s 
Feb. 17, 1921, pp. 606-607, 4 fis I'ypes of radiat 
gill Tools used in their manufacture 

Spring. Rigid onstruction and Clear Appearar 
Feature of New Engin | Edward hip; 
Automotive Industries, vol 44. no. 4, Mar 
1921, pp. 493-494 Sofi Four-cylinder engi 
designed by Frank S. Spring of Detroit High power 
output and good fuel economy are claimed 
engine 

Valves. The Graphicai Analy of Valve ( f 
Automobile Engr vo 11, no. 147, Fe 1921. py 
OO -O7, 4 fig Simplified method of invest tior 

AUTOMOBILE FUELS 

Alcohol. Possibilities of Alcoh for Fuel. A. H 
Gilbert Agricultural Eng , vol. 2, no. 1, Jan. 19% 
pp. 5- Summary of research conducted by te 
nical institutior and government agenci ( 


mittee report presented at meeting of An on 


of Agricultural Engrs 
[See also ALCOHOL, Industrial 
Characteristics. The Character of Various Fuel 
for Internal Combustion Engines I. H. T. Tizard 
ind D. R. Pye Automobile Engr., vol. 11, no. 147 
Feb. 1921, pp. 55-57 Theoretical investigation of 


influence of specific heat and dissociation of workings 
fluid, made preliminary to experimental investigatior 
conducted by H. R. Ricardo 

Tests. The Character of Various Fuels for Internal 
Combustion Engines II H. T. Tizard and D. R 
Pye Automobile Engr vol. 11, no. 148, Mar 
1921, pp. 98-101, 2 figs Influence of specific heat 
and dissociation of working fluid Calculation of 


maximum temperature allowing for dissociatior 

The Influence of Various Fuels on the Performan 
Internal Combustion Engines—II, H R. Ricardo 
Automobile Engr., vol. 11, no. 148, Mar. 1921, pp 
92-97, 7 Experimental investigation he 
havior of various fuels. Graphs are 
given which show relation between air cycle standard 
efliciency and compre Variation ir 


mean effective pressure 


é hgs into 


automobile 
itio, also 
and thermal efficiency wit! 


sion fr 


different compression ratios for fuel detonatir 
normally at compression of 5 to 1 

Vegetable Oils Vegetable Oils as Fuel for Inter: 
Combustion Engines Engr vol. 121, no. 340: 


Mar. 11, 1921, pp. 255-256. Experiments on utiliza 

tion of palm oil as engine fuel Reports submitted 

to Assn. for the Improvement of Belgian Colonies 
See also ALCOHOI BENZOL; GASOLINI 


AUTOMOBILES 


Axles. Stub-Axle Stresses, J. L. Napier Automobi 
Ener vol. 11, no. 148, Mar. 1921, pp. 82-83, 2 
figs Study on stresses and their relation to sid 
slip 

Design Need for Greater Service Accessibility in 
Car Design, T F. Cullen Il. Sox Automotive 
Engrs., vol. 8, no. 3, Mar. 1921, pp. 257-264, 13 
figs Survey of automobiles in regard to accessi 
bility of parts for repairs. Suggestions for in 
creasing accessibility 

Why American, British and Continental Car 
Designs Differ, M. Olley Automotive Industries 
vol. 44, no. 10, Mar. 10, 1921, pp. 547-553 Writer 


discusses effect of customs, climate, road conditions 


taxes, operating costs, size of industry, point of view 
and competition upon size, cost appearance and 
design of passenger cars Motoring here is char 


acterized as transportation, 
of adventure still dominates 
braking systems defective 


while in Europe spirit 
Considers American 


Landing Gear. The Klemin Amphibious Gear 
Donald W. Mcellhiney Aviation, vol. 10, no. % 
Feb. 28, 1921, pp. 271-272, 2 figs Landing gear 
composed of ordinary wheel structure and tail skid 
both of these parts being retractable 

Manufacture. A Modern Chassis Assembly Plant 
Automobile Engr., vol. 11, no. 148, Mar. 1921, pp 
102-104, 6 figs Methods of Standard Motor Co 
England 

Methods in a Continental Works Eng Pro 


ductior 


ha fig 


motore 
P tion ar 


Radiators, Alcohol-Water? Mixtures for 


Showing the 


(;iving 


specific Gravity of Alcohol-Wat 1 t 
service Information Circular ol t 7 Ja 
20, 1921, 6 pp., 2 fig 
Transmissions. Developments in Trar 
Bramley-Moore Automobile Engr v l 
147, Feb. 1921, pp. 70-75 fig D rf 
in clutch and gear-box design 
Gear Box vs. Electrical Transmission \ 
l. 46, no $19, Jar 29, 1921, pp RO 19 
figs Relative merits of varior trar 
ten It is claimed that electric trar fi 
xreater comfort and longer tire life ‘ 
given showing comparative efficiencies o 
ind other methods of power transmission 
Wheel Hubs, Standardization Move t I 
All Interest in Hub Standardization Work, J. Edw 
Schipper Automotive Industri vol. 44, 1 
Mar. 17, 1921, pp. 592-594, 1 fis tandardiza 
for ball-bearing front-axle hubs prop i 
sentative of ball-bearing manufact 
meeting with So Automotive Engr 
AVIATION 
Aerial Transportation \croplane 
Transport Efficiency, H, White-Smith \ ‘ 
ol. 20, no. 385, Mar }, 1921, px l M 
ity atet t ial ility atic t onon WW ® 
rf 1erial transportatio lo t nti 
Paper read at Olympia Eff ney I t 
The ost of Aeria portatio D Kost 
ler Luftrei Alex Baumann f 
Flugtes u. Motor hiffahrt 2 t 
2 and 31 and 1921, pp. 17 , 
) ts out that if a trafl t 
r t ta ] | th osts 1 j t hye ° lu 
Th is po b na slight degre throu ) t 
tive methods referred to tin a far t legr 
through establishment of flecti ‘ r 
proper emergency landit etc 
Civil America First Model Airwa ic 
vol. 10, no. 9, Fet 28, 1921, pt 4 23 
Proposed model airwa fror W ashingt« ) 
» Dayton, Ohio 
Status of Commercial Aircraft Show pa 
Development Automot Industr i4 
no. 10, Mar. 10, 1921, py 19-561 t fyi 
ompanies operating in | > het ire SS 
panies operatin about 400 aircraft ur 
The Operation of Civil Aircraft in R te 
onstructor, H. W1 tt Flyi ) 
2, Mar. 1921, pp 9%. Costs of operat 
mercial air services Present positio 
flying boats and amphibiar 
U.S. Commercial Aircraft Compar 
ol. 10, no. 10, Mar. 7, 1921, pp. 299 t 
ommercial aircraft operating comy it t 
United Stats und Canada, with account air ff 
facilities and aircraft owned and rate rvi 
Commercial Norway Experience of Commer 
Aviation Flight, vol. 13, no. 6, Felt 10, 1921 
06-97, 3 fig Records of air service Nor 1y 
Winged Transportatior Ladislas d’é 
Am., vol. 124, no. 9, Feb. 26, 1921, py s-160 
! ~urvey of commercial air r 
Kurope and South Ameri List of 
transport service 
Soaring Flight Soaring Flight, M \ ia 
Aeronautics, vol. 20, no 38 384, Feb. 1 and 
021, pp. 117-118, 7 fis nd 134 t 
BEARING METALS 
See ALLOYS, Standard tic 
BEARINGS, BALL 
Housings. Manufacturing a Ball Be Hou 
Eng. Production, vol. 11, no. 19, Feb 1321 
180-184, 10 figs Jigs and tools for mar actur 
mall ball-bearing housings in quantities 
BENZOL 
Specifications. New Purity Standard for | 
Autocar, vol. 45, no. 1323, Fe 2 19. ) st 
Specifications adopted by ish En tandar 
Assn 
BLAST-FURNACE GAS 
Cleaning Process. Recovery Proce for | 
Dust, George B. Cramp Blast Furnace & St 
Plant, vol 9, no. 3, Mar. 1921, pp. 198-202, 1 ft 
Claims that first cost of direct-recovery plant 
smaller than that of any other process, and » th 
operating expenses are verv low 
Gas Balances. The Relative Distribution of Bla 
Furnace Gases as Fundamental Basis of the Heat 
Economics of Mixed Steam and Gas Power Installa 
tions (Die bilanzmiAssige Vertcilung der Gichtgase 
als Grundlage der W irmewirtschaft emischt 
Werke G. Schulz Stahl u. Eisen, vol. 41, no 
Feb. 3, 1921, pp. 145-149 and (discussion) pp. 149 
150, 5 figs Results of work of a special commissior 
of engineers in drawing up a is balan for blast 
furnace gases 
Measurement. Measurement of Blast-Furnace Ga 
- @ Ward Min. & Metallurgy, no. 170, Fel 
1921, pp. 33-34, 1 fig Study to determine how 
much surplus power could be produced throug! 
proper utilization of entire is flow from two furna 


vele ma rt 


id pedal « le 


Table 
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k it Federal Furnace Plant, South Chicago 
Method of measuring flow of gas 
BLAST FURNACES 
Air Preheaters Air Preheaters (Kritische Bemert 
gen tiber Winderhitzer Emil Wurmbach 
hi u. Eisen, vol. 41, no. 5, Jan. 20, 1921, pp 
(4-7 l fi Critical discussion of heat transmission 
the heating gas to the bricks and from these to 
t blast 
600-Ton New Blast Furnace Recently Completed 
Iron Age, vol. 107, no. 9, Mar 1921, pp. 570 
7 fig H00-ton furnace furnished with @2-ft 
k, 1S8-ft. hearth, 22-ft t-in. bosh and = 1t-ft 
imeter tock line 


BOILER FEEDWATER 











Treatment Control of Salt Content in Boiler Water 
( Brow Power Plant Eng vol. 25 
Mar l 1921, pp. 264-266, 4 figs Char 
own imount of hlowdown necessary for varying 
es of salinity and varying boiler ratings 
Degassing and Purification of Boiler Feed Water 
i Kestner Engineesing vol 111 no. ZSSO 
Mar 11 1921 pp. 201 Proce of continuo 
1 low ed 1 unction with hot pur 
) Abstract read before joint 
eeting of Inst Mech Engr ind Soc Chen 
tr 
K r Appara fc Removal of Gast frot 
iwate L appar degazeur Kestner M 
et Rev ‘ rale de |’ Electricite vol. 0 
Fel », 1921, pp. 1S5-187, 4 ft Mechanica 
ical de i I 
Wat or Lo notiy Pa M. LaBacl 
ol. 6S » 12, Mar. 19, 1932, p i 
! ons 1 to maki ilculat 
] computin imount of ingredients to 1 
nt pro 
BOILER INSPECTION 
Lagunetion Unifor Boiler Insp ) Law ( 
eae ie Plant Eng vol no M 
~ pp. 288-289 Ad tage ought and d 
ounte ! forcement [experiet 
BOILER OPERATION 
Gas- Fired Boilers It tigation of G I 
1 Plant R I I Power, vol. 53, 1 
- 121, pp. 472-473, 1 fis Study in operati 
che d t ethods in 458,000) s 
| i ke ove i fi R | 
CO. i " nt relia efficiency indica 
1 S re isite for practically co 
ombu 
Instruments \ 10 Densimeter for Boile 
| r o 10 iS. | 11, 1921, pp. 157-158 
ted apparat r ascertaining density of botler 
Princ of operation is that co ‘ 
illed water valanced against column of wat 
lit 


BOILERS 


Baffling soilers, King 


Recent Practice in Baffling 


Marti 1 Powe Plant Eng vol. 25, no. ¢ 

Mar. 15, 1921, pp. 135-137 fig Typical in 
ons of battle 

Capacity Limitations Ultimate Boiler Capacity 

vy Stoker Condition Joseph Harrington 

I Ri vol. 78, no. 12, Mar. 19, 1921 


Chicago 
> © # 





Size and distribution of air 
rat Forced draft required to 
ice in fuel bed Formation of 
influenced by character of coal and other 
Feed iiiiibatinn Anthony Patent Feed Regula 
Steamship vol 32, no. 380, Feb. 1921, pp 
" 98, 2 fig ‘atented regulator in which no 
iditional valve for regulating feed water admission 
ed be used, as the special valve provided with 
tus is in itself an automatic check valve 
in fitted with an isolating valve 
BOILERS, WATER-TUBE 
Marine Water-Tube Marine Boile Chaudiére 
mat tubs d'eau Bulletin technia ju du 
Verita vol. 3, no. 2, Feb. 1921, pp. 55 56 
Patented boiler with lateral superheater 
posed of tubes running in longitudinal direction 
| ES Schmidt'sche Heissdampf 
it 
BRASS 
Cobalt Cobalt Srasse Leon Guillet Chem. & 
Met iri I ol. 24, no. 10, Mar. 9, 1921, pp 
$45, ll f I.xperimental comparison of rol 
ybalt with that of nickel in manufacture of cop 
rm 4iioy 
Season Cracking The Season-Cracking of Bra 
! Other Copper Alloy H. Moore, S. Beckinsalk 
‘ Clarice E. Mallinson Advance Paper, no. 5 
t of Inst. Metal Mar. 10, 1921, 91 pp 
Experimental investigation of causes of 
crackin it Research Dept Woolwich 


BROACHING MACHINES 





Vickers 4 Nev Broaching Machine Eng Pro 
d on, vol. 2, no. 23, Mar. 10, 1921, p. 3289, 2 
N hime manufactured by Vicker Work 
London, England 

BUILDING CONSTRUCTION 
Metal — Application. The Correct Application 
, Lath to Avoid Plaster Crack Am 
ret t, vol. 119, no. 2358, Mar. 2, 1921, pp 
} ) 12 “ig Results of tests recently conducted 
t our Institut howing be forms of appli 


MECHANICAL ENGINEERING 


C 


CABLES, HOISTING 








Metallic, Resonance in. Resonance in Metallic 
Hoisting Cables La resonance dan le cabl 
dextraction métallique R Henry Revi 
universeile des Mine vol. 8, no Feb. 1, 192 
pp. 173 186, 4 fix Graph constructed for d 
termining loading ind peed which will e\ 
resonance vibrations " ol various dit 

CAMS 

Design Harmonic Cat With Flat Followe R | 
Cou \utomolhi nyt ol 1! me ; 
Feb 1921 p Prim rived 
design of cam acting dir 1 ippet 





CAR CONSTRUCTION 
Support on Truck Ne Iyvpe of 

















Support for Ra 
way Cars (Nouveau type d pension pour voit 
i bogt Genie ( is S, Fel 9. 19 
pp 178-179 - | t ipport Fr 
Revue géneérale des Cl d ! 
CAR COUPLERS 
Failure. Cau of the Rupture of Railway ¢ 
Couplin Le i t lattelage ! 
chen ck t ( Sno 10. M 
1921 pp. 212-215 14 ¢ Interpretat 
photomicrogray of ¢ tured specimetr I 
ttributed to care forging and 
cv ol elastic r > | 
CAR WHEELS 
Chilled Cast-Iron. Instruction for Grinding ¢ 
Ca Iron Car WI l Mech nye 
95. no. 3. Mar >] S s Pract 
\tchiso lo i I Ra ! l 
nd d di fi he 
CARS 
Automatic Cenmactes | Futr \ 
rr Line Connect k \ vol. 70 
Mar. 4, 1921, pp lt S. 6) fis Featur 
arra ent , ch j ind takir 
move t ar 
Container. Contair Car Expre ser 
N \ Line Rk Me liner vo be 
Mar 1921 pI 17 i2 1 fis Experimenta 
container car operated \ Ry. Expre 
y vy York and Chicag« consist ott 
irate containers or steel bo firmly cured ica 
to pre t hifting dur i mo ment la 
contal t 1 t may be transpe 
by motor t tw factor ind 
road 
Diesel-Electric The D Engine in Railroad 
vViK Ry. Mech. Ener , no Mar ’ 
pp. 156-159 Dic ‘ on di 
way 
CARS, FREIGHT 
Cost of Reproduction. The Cost of Reproduction 
of New Steel Frei Car Ry Awe vo 70 
no. 10, Mar. 11, 19 7 : 556, 4 fig Report 
sued by Equipment C« mittee of President 
Conference Committe or Federal Valuatio 
Gondola hopper coke and ink if ire taken 
Price is based on weight of » called ba cat 
which price are added certain net figures to co 
cost of specialties 


Six-Wheel Truck. The |! 


imont Ix 


for Freight Car Ry. Age, vol. 70, no. 11, Mar 
18, 1921, pp. 729-731 + fig Side frames ar 
continuous over three journal Special design of 


used 


CASE-HARDENING 


equalizing system 


Cyanide Action lrue Action of Cyanide in Ca 
Hardening Steel, G. R. Brophy and S. B. Leiter 
Trans. Am. Soc. for Steel Treating, vol. 1, no 
Mar. 1921, pp. 330-338, 13 figs Interpretation 
photomicrographs 

Cyanogen Case Carburizing 4 New Method o 
Case-Hardening Steel, W. J. Merten Can. Machy 
vol. 25, no. 9, Mar. 3, 1921, pp. 77-80, 1 fig Steel 
ind tron alloy artick ire case-hardened in stream of 


cyanogen gas evolved from container filled with an 

alkali cyanide salt, heated by electrical energy or 

other means to accomplish vaporization of salt 
Ingots During Casting. The Composite Process of 


Carburisation of Steel During Casting, Major Wad 
dington Iron & Coal Trad Rev vol. 102, no 
2766, Mar. 4, 1921, p. 311, 3 figs Ingot mold wa 
lined on one side only with amorphous carbon block 
Rail was subsequently rolled from ingot, running 
urface of rail corresponding to side with greater 
carbon content 

Tests. \ Research in Case Carbonizing, G. S I 
Farland Tran Am. Soc. for Steel Treati ‘ 
1, no. 6, Mar. 1921, pp. 207-305, 24 figs Cor 
parison of 5 per cent nickel steel, carbon steel an 
chrome-vanadium steel when used for ca carbon 


izing Nickel steel proved superior to other two 
CAST IRON 
Mechanical Test for Cast Iron Part I 


Tests 
: 


(,. Cook Foundry Trade Jl., vol. 23, no. 234 

Feb. 10, 1921, pp. 132-134 Survey of tests usually 
required by engineer pecifications and of tho 
adopted as guide to efficient working in foundry 
To be continued Paper read betore London 
Branch, Instn. British Foundrymen 

CEMENT 

Slag. Slag Cement (Béton de scories B. Jeanneret 
Bulletin technique de la sui romande vol. 47 
no. 3, Feb. 5, 1921, pp. 27-29, 2 fi Tests of 
trength of blast-furnace slag cement 


Wheel Truch 


f 


CENTRAL STATIONS 

















Economical Advantages. Progré of the Super 
power Survey Elec. World, vol. 77, no. 10, Mar 
>, 1921 p 30 S40 Annual aiving to ratlroad 
of S00. 000 000 through electrification and of 4,000,000 
tons of coal by the utilitic together with legislatiy 
ind tinanctal program tated uperpower surve 
being made under auspices of United tate Dept 
of the Interior 

Progre Report of Superpower Pow 
vo >, no 10 Mar ~ 1021 pp may ony I’r 
timinary report co ritiy ins t ition ’ +1 
ower irvey being made under au of I 
tute Dept of Interior 

Prowre Report ol the ery t 
Ry Vue vol 70) no. | Mar. IS ’ ? 
2S ost of electrifving rathroad thin Bosto 
Wasl xton industrial region {at M ") 
ar Proure report on perp 

rvey ibmitted to president at 
I or 

Superpower and Its Relatio Ind iH 
Flood, Ir | \n l ‘8 n ww 

Mat 21, pp. 19 ' Int { 
t al cle lopment r < itor 

d and for 5 t ndu 

it vide tran tation } y ma 

t mand t t ! ! ’ 
iper-Power Static ( Ina i, | 1 

x 3 ay Powe Plant t 

lar l pu] pp ‘ 4 { ( or 
d idvanta ind p vy ste 
rattt tatior ited list 
pplying power oentu 1 ate 

Steam Hydraulic Relay Service stat 

livdraulic Rela t | P 
I Eng o t | ; p 
6 fi ler i o 
tv] f suy n | ‘ 
pr ed Bo 
of Am M \ 1 
ind Bosto , | 

Superpower Ind ind H 

“dy Ir ] I ‘ 

M4 Fe 2 ‘ \ 
t on i wrt " 
ding ate part « | i | 
ork, Ne lerse ind D . P 
imma and Virgi I } 
licate that tl ire ab ow 
1 that il t i ‘ ") 
per a \dva ‘ 
tion ar ' 

CLOTHS 

Mechanical Uses 1 
Jarne W. Cox, Is Mech. 1 H ' 
lar. 1921. py 77-180 and a assificati 

enumera " ad they ar 

d, and pe tion « t} ec b 

COAL 

Briquetting.§ hr tted Coa H hold I 
| H nned) HW. An oc. Hea I 
on. Be, 0 2, Mar. 192 PI ) huropea 
practice 

Cannel. Cannel Coa uthe ' A.A 
Reports of Invest ition B ‘ | I> 
of Interior, Feb. 1 | rial no pp 
balitie of commercial utilization Olver OS ga 
oil were recovered per ton of coal in experiment 

Recovery from Furnace Refuse. Recovery 
Coal from Furnace Refuse Kohl ewinn 
den Feuerungsruckst.indet Zeit dit ‘ 
(Jiessereipraxi ol. 42, no. 3, Jar 1921, 5 
1) SS 1 fig Kolumbu oke arator ba 
on principle of paration of coke and thro 
specific weight 

COAL DEPOSITS 

Pennsylvania. Pennsylvania oa ind vh 
Greatly Vary in Their Content of » H. Ash 
ley and Cha R. Fettke Coal A 19. no 
Mar s, 1921, pp. 401 40 ( i ' 
deposits and oil 1 ource of Pet " 
those of other state 

COAL DUST 

Precautions against Precaution Against Coa 
Dust Iron & Coal Trades R 1. 102, no. 27 
Feb. 25, 1921. p. 283 Order ied by Britist 
Secretary of Mines regarding tests t adopted 
connection with precautior igainst ‘ t 

COAL HANDLING 

Brown Electric Shovel. Ky Mak Boom H 
zontal, Surface Type of Shovel is Adapted to M 
Work, D. ¢ Ashmead Coal Ag o 19 no & 
Mar $, 1921, pp m95 30 2 ti Brown ¢ 
hovel provided with horizontal hoo wut ' 
dipper trip and conveyor 

COAL WASHING 

Froth Flotation. Purification of Coal by Fr 
Flotation Colliery Guardian, vol. 12 no | 
Feb. 4 1921, pp $37 Pro« for upera 
coal dust from refractory fine 

COKE OVENS 

Linings Silica Bricks for Coke Ove Iro 
Coal Trades Rev vol. 111, no. 2764, I IS ’ 
p. 232-233 Comparison of ilica and firel k 
linings 

COMBUSTION 

Control. Control of Combustion La ni 
meétrie industriell A. Grebel Genie 


























Frere r recorder 
Stephens Process Gratel mokele 
Furnac f teat Power Production a 
t Furnas \ tee Plant ol. 0 





' if Downward weep oO 


CONCRETE 


Proportioning Aggregates 


Waterproof t Maf 


Wear Under Water 


CONCRETE CONSTRUCTION, REINFORCED 


Calculation 


CONDENSERS. STEAM 
Ce ing of Water in Canal 


} 


Incrustation 


COPPER ALLOYS 
Copper-Tin 


Plastic Deformation | tic D 
H 
CORROSION 
Browning Rust-Prevention Process 
Steel Containing Copper 
Plat cC . 
i 
J iyi 
COST ACCOUNTING 
Indirect Costs 
1) ' WW 
1 hea ‘ 
Relation to Production 
1 Prod t t iH 
wpe winnie 2 , 
s l } « i t 
It \\ ' 
CRANE HOOKS 
Stresses in l trength of a Hook 
D. Mottran ( ery Guardias 
7. I 1921, pp. 411-41 
CRANES 
Shipyards rd Cr H. HH. \ 


MECHANICAL ENGINE] 
1) fi Tyt i 
crane it \r eTicat 
CRANKSHAFTS 
Manufacture 
Hunter \ la 
CYLINDERS 
Boring 
DIES 


Curling 
Drop-Forging 


Electrical Fixtures 


Manufacture I) 
Piercing 


DIESEL ENGINES 
Burmeister-Wair 


Canadian-Built 


Double-Acting 


Installations in United States 
I) 
Marine t il 
1D R. Ford 
I) 
lar. Ks 
I 
4 , | 
Standardization t lar ID 
kk t Mar. 1 
te ‘<4 ¢ an a . ¢ I 
DRAWING 
Machine Parts I Kk 
lr 1 Af ag | ' 
j \1 \ 
| I kK 
} ad i 


DRILL CHUCKS 
Interchangeable Manufacture 
terchat ’ t t Lr k 


R. Da M 

I ‘ 

Marvin & ! 

la ( Co 


DRILLING MACHINES 
Multiple \ Machi fo 
Pappit \utomoti 


powet 

DRILLS 

Pneumatic Four- nder_ P 
if a. T cht d 


DUST 
Determination in Air I 


RING 


Removal from Grinding 


Plants 


K at k 


DYNAMOMETERS 
Froude Hydraulix 


D 

4 
EDUCATION, ENGINEERING 
Industries and 


ELECTRIC CONDUCTORS 


ELECTRIC DRIVE 
Machine Tool 


Mounting Motor 
Paper Machines 


Rubber Industry 
R 


; 


Textile Mills 


Tinplate Mills 
Rother t I 


ELECTRIC FURNACES 
Héroult First H I 
| ' \ 


Iron Founding 
R osrov¥ 
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Steel Manufacture. Electric Furnace for High- 
Speed Steel Iron Age., vol. 107, no. 11, Mar. 
17, 1921, pp. 691-692. Newkirk furnace of two 
tons capacity, with graphite electrodes and spe- 


cially constructed bottom electrode 


ELECTRIC LOCOMOTIVES 


German. Cars for the Electric Operation of the 
Berlin Railways (Die Fahrzeuge fir den elektrischen 


Betrieb der Berliner Bahnen), H. Wechmann 
Zeit. des Vereines deutscher Ingenieure, vol. 65, 
no. 7, Feb. 12, 1921, pp. 170-174, 14 figs. The 
locomotive of the German General Electric Co 


AEG) is driven by a series commutator motor of 
450 to 460 kw. capacity at speeds of 36 to 60 km. 
per hr.; weight on driving axle, 17 tons Notes on 


recent trial operation of short-train with passenger 
locomotive of the Siemens-Schuckert Works (SSW); 
each short has two locomotives each equipped with 
two motors of 260 kw. capacity. 


ELECTRIC RAILWAYS 


Operation. The Use of Helpers in Electric Train 
Operation, W. F. H. Hamilton. Ry. Age, vol. 70 
no. 8, Feb. 25, 1921, pp. 455-458, 2 figs Speed- 


tractive effort curves on resistance for electric freight 


locomotives used on Chicago, Milwaukee & St 
Paul. 

ELECTRIC WELDING 

Machines. Electric Welding. Automobile Engr., 
vol. 11, no. 148, Mar. 1921, pp. 105-109, 18 figs. 


Methods and machines employed. Tests of welds 


ELECTRIC WELDING, ARC 


Foundry Equipment. Arc Welding Equipment in 
the Foundry, W. W. Reddie. Elec. Jl., vol. 18, 
no. 3, Mar. 1921, pp. 96-99, 10 figs. Equipment 
for cutting heavy risers and sink heads from steel 


or iron castings or for filling blow holes of castings. 


a tay Deposition. Phenomena of Are Welding, O. 


Eschholz. Thirty-ninth Gen Meeting, Am. 
RL Soc April 21-23, 1921, advance 
paper no. 8, pp. 59-71, 16 figs. Discussion of metal 
deposition, fusion and arc stability during electric 
welding. > 

Studding. Studding for Arc Welding, C. J. Holslag. 
Welding Engr., vol. 6, no. 2, Feb. 1921, pp. 25-28, 
6 figs. Studding is used where weld is in such posi- 


tion that parts are not free to align themselves to 


contracting strains which result during cooling. 
Paper read before Metropolitan Section, Am. 
Welding Soc. 

Tests. Solving Some Arc Welding Problems, A. M 
Candy. Foundry, vol. 49, no. 5, Mar. 1, 1921, 
pp. 179-185, 19 figs. Experiments on strength of 
welds, current values under varied conditions and 
rates of cutting different materials. Paper read 
before Am, Foundrymen's Assn. 

EMPLOYMENT MANAGEMENT 

Interviewing Applicants. Interviewing for Selec- 
tion, Earl B. Morgan. Indus. Management, vol. 
61, no. 5, Mar. 1, 1921, pp. 159-164. Qualifications 


required for interviewing successfully 


Selection of Employees. Hiring and Placing Men 
Iron Age, vol. 107, no. 11, Mar. 17, 1921, pp. 705 
706. Methods followed at works of Am. Rolling 
Mill Co. 

ENGINEERS 

Registration. The Licensing of Engineers. Min 
& Sci. Press, vol. 122, no. 9, Feb. 26, 1921, pp. 
297-298. Bill has been introduced in Montana 


Legislature proposing to create State Board of En- 
gineering Examiners for purpose of licensing engineers 
Article gives report on bill prepared by committee 
of Montana Section, Am. Inst. Min. & Metz allurgic al 
Engrs. Committee are adverse against passing 
of bill on ground that it is not necessary and that it 
will impose burden in time and money on engineers, 


Remuneration. Incomes in Engineering Profession 


Compared with Others. Eng. News-Rec., vol. 
86, no. 9, Mar. 3, 1921, p. 387, 2 figs. Iowa En- 
gineering Society investigation of net income of 


doctors, lawyers and dentists indicates engineers 
low 

EVAPORATORS 

Power Test Code. ‘Test Code for Evaporating. 
Apparatus. Mech. Eng., vol. 43, no. 3, Mar. 
1921, pp. 184-187. Preliminary draft of third 
of series of nineteen codes in preparation by Am. 
Soc Mec h. Engrs. Committee on power test codes. 
Code is intended primarily for apparatus heated 


by steam such as vacuum pans, 
tiple-effect evaporators 


EXECUTIVES 


Qualifications. 
R. Basset Am. Mach., 


or single and mul- 


Getting Executive Leadership, W. 
vol. 54, no. 12, Mar. 24, 
1921, pp. 492-496. Danger of over-organization 
One-man versus committee form of control. Ad- 
vantages of competitive decentralization. 

EXHAUST STEAM 

Utilization of. Power from Exhaust Steam. Power 
Plant Eng., vol. no. 6, Mar. 15, 1921, pp. 303- 
307, 10 figs. Installation of turbo-generators driven 
by exhaust steam at plant of Western Drop Forge 


25, 


Co., Marion, Ind. 

FACTORIES 

Layout. Plant of The James Leffel A Co. Power 
Plant Eng., vol. 25, no. 5, Mar. 1, 21, pp. 253- 
257, 10 figs. Layout of plant ciate water 


turbines generates steam for power, light and heat. 
Reinforced-Concrete. 


Extension to Dunlop Tire 


MECHANICAL ENGINEERING 





Co.'s Plant, Toronto. Can. Engr, vol. 40, no. 9, 
Mar. 3, 1921, pp. 259-263, 9 figs. Flat-slab re- 
inforced concrete construction. Four-way system 
and hooped interior columns 

FACTORY MANAGEMENT 

See INDUSTRIAL MANAGEMENT 

FANS, CENTRIFUGAL 

Performance. Centrifugal Fans or Blowers, Their 
Performance and Functions, Fred R. Still. Ji. 
Engrs. Club of Phila., vol. 38, no. 194, Feb. 1921, 
pp. 72-76 Notes on design, performance and ap- 


plication 


Steel Works. Fatigue and Efficiency in an Iron and 
Steel Works, H. M. Vernon Eng. and Indus 
M: anagement, vol. 5, no. 7, Feb. 17, 1921, pp. 201- 
208, 5 figs Data compiled by British Ind. Fatigue 
Research Board. 

FERROALLOYS 

Iron-Nickel. Iron- Nickel Alloys, Paul D. Merica 
Chem. - o snares al Eng., vol. 24, no. 9, Mar 

1921, 375-378, 7 figs. Properties and behavior 


i iron aia Kel alloys 


FERROMANGANESE; FERROSILI 


[See also 
Co? 


FERROMANGANESE 


Manufacture in Electric Furnace. Manufacture 
of Ferromanganese in the Electric Furnace, Robert 
M. Keeney and Jay Lonergan Min. & Metallurgy, 
no. 170, Feb. 1921, pp. 30-31, 2 figs. Electric 
furnace production of ferromanganese in 1920 
amounted to 10,000 tons. There are now installed 
33 electric furnaces of from 350 kva. to 5000 kva 
capacity with total installed transformer capacity 
of 58,000 (Abstract 


FERROSILICON 


Properties. Influence of Silicon Upon the Properties 
of Ferrosilicon, A Lowzow, Chem. & Metal 
lurgical Eng., vol. 24, no. 11, Mar. 16, 1921, pp 
481-484, 9 figs. Investigation of samples of ferro- 
silicon containing from 49.1 per cent to 77.46 per 
cent silicon Physical and chemical properties were 
determined. Translated from Tidskrift for Kemi 


FITS 


Forced. Chart of Pressures for Forced Fits. Machy 
(London), vol. 17, no. 439, Feb. 24, 1921, p. 648 
1 fig. Chart for determining pressure required to 
assemble parts having forced fit. Computed from 
standard formulas 


FLAME PROPAGATION 


Closed Cylinder. The Nature of Flame 
in a Closed Cylinder, C. A. Woodbury, H 
and A. T. Canby ll. Soc. Automotive Engrs., 
vol. 8, no. 3, Mar. 1921, pp. 209-218, 21 figs. Ex- 
perimental work undertaken to determine char 
acteristic flame movement of automobile fuels and 
physical and chemical properties which influence it 
Theory is developed that arrests occurring in mix 
ture fired without turbulence and consequent vibra- 
tions observed in burning gases are due to high den 


Movement 
Lewis 


sity developed in gases ahe: a of flame front Knock 
is explained by auto-ignition of high density gases 
ahead of flame front 

FORGING 

Hydraulic-Press Operations. Hydraulic Forge 
Press Operations Am. Mach., vol. 54, no. 11, Mar 
17, 1921, pp. 467-469, 3 figs Data on work re 


quired for punching operation. Examples of forging 
various types of shells and tubes. 
FOUNDING 


Research. The Value of 
Founding, J. G. Pearce 


, 


Scientific Research to Iron 
Foundry Trade Jl, vol. 


23, no. 234, Feb. 10, 1921, pp. 123-124. Experience 
of British Cast Iron Research Assn 


FOUNDRIES 
Electrically Operated. 


Foundry is Electrically 
Operated, H. E. Diller. Iron Trade Rev., vol. 68, 
no. 8, Feb. 24, 1921, pp. 559-563, 8 figs. Current 
is utilized for melting furnace charges, annealing 
castings and for baking molds and cores Annealing 
operation is intermittent How light steel castings 
are made 

Layout. Types of Foundry Buildings 
Trade Ji., vol. 23, no. 236, Feb. 24, 1921, 
171, 1 fig. Suggested layout for foundries 

Waste Reclamation. The Reclamation of Metals 
from Foundry Waste, J. P. Norrie. Can. Chem 
& Metallurgy, vol. 5, no. 3, Mar. 1921, pp. 77-79, 


Foundry 
pp 170 


3 figs. Reclaiming and smelting process of Rome 
Brass & Copper Co., Rome, N. Y. 
FUELS 


Industrial Uses. Form Value of Energy in Relation 
to Its + yoo Transportation and Application, 
Chester G. Gilbert ens yy E. Pogue. Forging & 
Heat Treating, vol. 7, . 2, Feb. 1921, pp. 139-144, 
2 figs. Factors eoniioen selection of fuel for indus 
trial heating. Comparative cost per B.t.u. at unit 
prices for bituminous and anthracite coal, natural 
gas, city gas, oil fuel, kerosene oil, gasoline and 
electricity 

Liquid and Gaseous from Coal. Coal as a Future 
Source of Oil Fuel Supply, Arthur Duckham. Jl 
Instn. Petroleum Technologists, vol. 7, no. 25, 
Jan. 1921, pp. 3-12 and (discussion), pp. 13-26. 
Scheme for manufacture of liquid and gaseous fuels 
from coal is suggested which involves total gasifica- 
tion of coal in one vessel, and condensation and re- 
covery of volatiles in liquid form, distillation being 
carried out at such temperatures and in such manner 
that minimum of cracking takes place. 

Thermalene. New Fuel. vol. 14, 


Power House, 


VoL. 43, No. 5 


no. 4, Feb. 20, 1921, p. 29. Mixture of 
and vaporized oil named thermalene, 


acetylen 
consisting of 


alternate layers of calcium carbide and crude oi! 
absorbed in sawdust 
[See also AUTOMOBILE FUEI COAL 

LIGNITE; OIL FUEL; PEAT; Plt LVE RIZE: I> 
COAL; WATER GAS.} 

FURNACES, BOILER 

Rotating-Hearth. A New ‘Type of Mechanica 
Furnace—The Rotating Hearth Romanet Furnac« 


(Un nouveau type de foyer méchanique 
sole tournante), A. Colomb 
vol. 2, no. 1, Jan. 1921 
is circular and rotates 
plane. 


FURNACES, FORGING 

Gas-Fired. The 
Iron Age, vol. 
and 745-746 
furnace fuel 

Siemens. Small 
Type, F. J, Denk Forging & Heat Treating, vol 
7, no. 2, Feb. 1921, pp. 107-108 and 111, 4 fix 
European progress in design of Siemen’'s regenera 
tive type of forging furnace 


FURNACES, HEAT-TREATING 


la grille a 

Chaleur et Industri 
pp. 27-34, 7figs. Fire grat 
continuously in horizontal 


Application of Gas Fuel to Forging 
107, no. 11, Mar. 17, 1921, pp. 70 
Requirements for satisfactory forging 
Comparison of gas with oil and coal! 
Regeneratiyv« 


Forge Furnace of 


Car vs. Car-and-Ball Type. Car Type and Car-and 
Ball Type Furnaces. Forging & Heat Treating 
vol. 7, no. 2, Feb. 1921 pp 112-119, 9 figs Factor 
determining selection of type of heat-treating fur 
nace. 


FURNACES, HEATING 


Gas-Burning. The Possibilities of Gaseous Heatins 
W. Newton Booth Gas Jl. vol. 153, no. 301 
Jan. 26, 1921, pp. 223-227, 4 figs. Data on eff 
ciency of gas-burning furnaces. Paper read befor 
London & Southern District Junior Gas Assn 

Stoker-Fired. Stoker Fired Heating Furnace I: 
Stallation, Nelson G Phelps Forging & Heat 
Treating, vol. 7, no. 2, Feb. 1921, pp. 123-126, 7 
figs. Data on performance of heavy-duty plate and 


York Shi 


angle-heating furnaces installed by New 
building Corporation 


FURNACES, INDUSTRIAL 


Gas-Fired. Gas Furnaces for Melting Non-Ferr 
Metals, M Combs. Chem. & Metallurgn 
Eng., vol. 24, no. 12, Mar. 23, 1921, pp. 515-516 
fig Economical comparison of gas-fired furna 
with electric furnaces and oil-fired furnaces 

G 
GAGES 
ae New Precision Measuring Device Machy 
f vol. 27, no. 7, Mar. 1921, pp. 657-658 

_ Device for measuring within hundred-tho 
sandth part of an inch by use of only six precisi 
measuring blocks, designed by B. M. W. Hansor 
Hartford, Conn 

Interference Bands. ‘The Hilger Interference Gaug: 

ingr., vol. 131, no. 3398, Feb. 11, 1921, p. 157 

figs Shows with certainty differences of O.0000!1 


in. and permits estimation of differences of 0 000001 


in 

GAS 

Industrial Uses. Conserving Coal through the | 
of Gas, W. A. Ehlers. Coal Age, vol. 19, no. % 
Mar. 3, 1921, pp. 397-400, 3 figs. Elimination of 
waste through easy regulation and control of heat 
within narrow limits is cited as advantage of 


over coal for industrial uses 


GAS MANUFACTURE 


Dayton Process. The Dayton Process, F. C. b 
nall. Jl. Indus. & Eng. Chem., vol. 14, no. 3, Mar 
1921, pp. 242-246, 5 figs. Aijir-oil gas process im 
which partial combustion of certain constituents of 
oil takes place within retort or reaction chamber 11 
self, thus supplying internally all heat necessary for 
thermal decomposition of hydrocarbons 


Mixing Various Coals. Mixed Coal Experiment 
Wm. C. Butterworth. Gas Re>., vol. 19, no 
Mar. 9, 1921, pp. 11-13. Tests of mixing variou 


coals for gas making. Scheme has been developed 
to improve quality of coke and reduce coal costs 


GAS TURBINES 

Holzwarth. A New Gas Turbine. Engr., vol. 1 
no. 3398, Feb. 11, 1921, pp. 143 and 145 Resumy 
tion at works of Thyssen & Co. of experiments with 
gas turbine invented by H. Holzwarth, described in 
En; gr., Dec. 8, 1911 and Jan. 5, 1912. Tests are 
being directed to obtaining of more economical 
pressure of exploding gas, and it is reported that they 
have been largely successful in so far as effective 
pressure of 170 Ib. to 200 lb. per sq. in. is now ol 
tained, as against 70 lb. to 85 Ib. per sq. in. formerly 


GASOLINE 


Production in United States. 
Marketed in the United States, H. H 


Quality of Gasolin 
Hill and E. W 


Dean. Dept. of Interior, Bur. of Mines, bul. 191! 
1920, 275 pp., 22 figs. Production in U. S. ha: 


increased approximately 7,000,000 bbl. for calendar 
year of 1918. Quantity of crude oil handled in 
refineries has increased from 67,000,000 bbl. in 1904 
to 326,000,000 bbl. in 1918. Yield of gasolin: 
42-gal. bbl. of crude oil has increased from 413% ga! 
in 1904 to 11 gal. in 1918. 


GEAR CUTTING 


Machine for. Machine 
Bevel Gears. Machy. 


for Cutting Small Spur or: 
(London), vol. no, 17. 43° 
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Industrial Health rervic in Industry Nat furbines, N. R. Gibson Power, vol. 53, no. 12 ' ‘ ' 1 . 
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The Best Production Methods Are the Most Economical 














There is only one dest method in turret lathe practice. Pig 
. . : ‘ ° ° tH U 
Our Engineers are constantly studying and experimenting Pr 
> : : . 
to reach that best method and keep our turret lathes up to | ¥ 
. . | i 
their high standard. ,| rest 
The results of their study and experimenting are yours to | 
apply to your production problems. Just write us and 
we'll send one of our engineers to consult with you. He | 
may be able to save you considerable money by suggesting | “8+ | = 
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MACHINE TOOLS 


Duplicating Machines. The Manufacture of Du 
plicating Machines Eng. Production, vol. 2, no 
22, Mar. 3, 1921, pp. 289-294, 16 figs Manufac 
turing methods employed in Roneo Works, London 


German. German Machine Tools. Eng. & Indus 
trial Management, vol. 5, no. 6, Feb. 10, 1921, pp 
174-175 Report of general meeting of British 
Machine Tool Trades Assn. giving arguments for 
ind against handling of German machine tools in 
England 


Heavy. Some Examples of Heavy Modern Machine 
rools, K. Ehmeke. Eng. Progress, vol. 2, no. 2, 
Feb. 1921, pp. 33-38, 15 figs. Giant portal-type 
milling machine with two vertical spindles and four 
horizontal boring and milling machines; giant milling 
machine with three double spindles and seven electro 
motors; lathe with 8.5 ft. height of centers; vertical 
lathe for turning diameter of 39.4 ft 


Spacing Tables. Improved Design of Spacing Table. 
Iron Age, vol. 107, no. 11, Mar. '7, 1921, pp. 707, 
} figs Semi-automatic machine manufactured by 
Cleveland Punch & Shear Works Co 


Special-Purpose. Special Machines and Tools in 
the Chandler Plant Machy. (N. Y.), vol. 27, 
no. 6, Feb. 1921, pp. 565-568, 6 figs. Equipment 
used by Chandler Motor Car Co., Cleveland, Ohio, 
for milling crankeases, boring and reaming crank 
shaft and camshaft bearings, and numerous other 
operations 


Variable-Speed Motors for. Machine Tools and 
Variable-Speed Motors (Werkzeugmaschine und 
Reguliermotor), Othmar Pollok Werkstattstechnik 
vol. 15, no. 4, Feb. 15, 1921, pp. 81-85, 7 figs Their 
use in connection with large and small machine tools 
Direct-current versus 3-phase-current variable-speed 
motors 


MACHINERY 


Manufacture Building Heavy Machinery Eng 
Production, vol. 2, no. 23, Mar. 10, 1921, pp. 321-325 
figs Works and methods of Hick, Hargreaves 


england manufacturers of locomotives, marine 
ngines, Lancashire and other type boilers, stationary 
ngines of all classes, water turbines and mill 
Rearing 


MALLEABLE IRON 


Experiments Experiments in Malleabfe Iron, F 
H. Hurren Foundry Trade Jl, vol. 23, no. 234 
Feb. 10, 1921, pp. 125-128 and (discussion) pp 
136-138, 6 fig Analyses of samples and photo 
micrographs 


Foundries. Equips for Malleable Jobbing Work 
H. E 


E. Diller Foundry, vol. 49, no. 5, Mar. 1, 1921 
pp. 171-175, and 185, 8 figs. Foundry at Temple 
Pa., where 2 Ib. of castings are annealed with 


1 lb. of coal 


Strength of American Malleable Cast Iron—V 
H. A. Schwartz. Iron Trade Rev., vol. 68, no. 9 
Mar. 3, 1921, pp. 628-631 and 633.  Stress-strain 
1 of malleable cast iron in compression and 





in shear 


METALS 
Thermal Capacities. Heating Furnaces and An 
nealing Furnaces, W Trinks Forging & Heat 


Treating, vol. 7, no. 2, Feb. 1921, pp. 109-111, 4 
figs. Graph showing heat content of pure metals 
it various temperatures, constructed from figures 
obtained in experiments conducted by the Society 
of German Engineers 


METRIC SYSTEM 


Arguments Against Adoption in United Kingdom. 
Seientific England and the Metric System Indus 
Management, vol. 61, no. 5, Mar. 1, 1921, p. 154 
\bstract of report submitted by Metric Committee 
ippointed by conjoint board of Scientific Societies 
of United Kingdom. It is recommended that 
british system of units of weights and measures be 
retained in general use in United Kingdom 


Arguments Against Adoptionin U.8. The Metric 
Equivalent Scheme, Frederick A. Halsey. Machy 
N. ¥ vol. 27, no. 7, Mar. 1921, pp. 665-667, 

1 fig. Arguments against contention of T. H 

Miller in Machinery 1920 that it is feasible to adopt 

metric measurements for machines already being 

manufactured in English units 


MILLING MACHINES 

Fixtures. Milling Machine Methods. Eng. Pro- 
duction, vol. 2, no. 23, Mar. 10, 1921, pp. 330-331, 
11 figs. Typical fixtures designed for production 
milling. 


MOLDING MACHINES 


Pneulec Electrically Operated. The ‘Pneulec’’ 
Moulding Machine Foundry Trade Jl., vol. 23, 
no. 232, Jan. 27, 1921, p. 76, 1 fig Electrically 
operated machine which can simply be placed on 
firm foundation and connected up to nearest electric 
supply main; it is said to be possible to obtain between 
40 to 210 molds per day 


Squeezer Machine. Invents a New Type of Squeezer 
Machine. Foundry, vol. 49, no. 6, Mar. 15, 1921, 
pp. 249-250, 1 fig. Patented machine operated by 
compressed air. ° 

MOLYBDENUM STEEL 

Tests. A Discussion of Molybdenum Steels, Charles 
McKnight. Trans. Am. Soc. for Steel Treating, 
vol. 1, no. 6, Mar. 1921, pp. 288-296. Tensile 
tests of molybdenum steels 

Uses. Molybdenum Steels, John A. Matthews 
Chem. & Metallurgical Eng., vol. 24, no. 9, Mar. 2 


MECHANICAL ENGINEERING 


1921, pp. 395-396 Also Min. & Metallurgy 
no. 170, Feb. 1921, pp. 39-40. Development of 
molybdenum steel in America Early experiments 
with this element in complex alloys for tools. Re 
cent successful utilization in mechanical and struc 
tural steels of high strength and great adaptability 


MORTARS 


Cement, Shrinkage Shrinkage of Portland Ce 
ment Mortars and Its Importance in Stucco Con 


struction }]. C. Pearson, Eng. & Contracting, vol 
95, no. 8, Feb. 23, 1921, pp. 187-190, 6 figs Results 
of measurements on about 200 mortar slabs In 
vestigation conducted at lt S. Bur. of Standards 


Paper read before Am. Concrete Inst 


MOTOR TRUCKS 

Farm Service. Corn-Belt Farmers’ Experience with 
Motor Trucks, H. R. Tolley and L. M. Church 
U.S. Dept. Agriculture, bul. no. 931, Feb. 25, 1921 


34 pp., 3 figs. Study of 831 reports from farmers who 
own motor trucks 

MOTORSHIPS 

Steamships vs. Advantages of Motorships Com- 
pared with Steamships Motorship, vol. 6, no. 3 


March 1921, pp. 210 211, 1 fig. Saving in space 
which amounts to 30 per cent for machinery alone 
in favor of Diesel plant; saving of fuel, figures for 
motorship being about 0.33 Ib. per ihp. per hr 
and for geared turbines steamship seldom below 
0.990 Ib. per i hp. per hr.; no standby losses in motor 
ships; and less cost for cleaning and repairs in motor 


ship 

NICKEL 

Wire. The Change in the Rigidity of Nickel Wire 
with Magnetic Fields, William Brown and Patrick 


O'Callaghan. Sci. Proc. Royal Dublin Soc vol 
16, no. 8, Aug. 1920, pp. YS—-104, 2 figs Records of 
measurements Initial increase in rigidity of nickel 
was less for alternating than for direct longitudinal 
magnetic fields while subsequent decrease was 
greater for alternating longitudinal fields than for 


direct fields 


NICKEL STEEL 

Tests. Static and Dynamic Tension Tests on Nickel 
Steel, J. J. Thomas and J. H. Nead Min. & 
Metallurgy, no. 170, Feb. 1921, p ‘4 Relation 
between static and dynamic tension tests as mea 
sured by work required to break test specimen 


slowly in tensile testing machine, and rapidly, by 
means of falling weight Abstract 
NOZZLES 


Diesel-Engine. Nozzle Design for Diesel Engine 
Influence of Air Pressure and Engine Speed, J]. A 
Wallard Power, vol. 53, no. 12, Mar. 22, 1921 
pp. 469-471, 2 figs Effect of variable load and 
speed 

Losses in. ©n the Losses in Convergent Nozzles 
A. L. Mellanby and Wm. Kerr North-East Coast 
Instn. Engrs. & Shipbuilders (advance paper 
40 pp., 22 figs. Investigation of results given for 
convergent nozzle types in Pressure Flow Experi 
ments on Steam Nozzles, Proc. Inst. Engrs. and 
Shipbuilders in Scotland, Nov. 16, 1920, and account 
of results obtained in further tests on steam nozzles 
Empirical formula for total loss at any point along 
jet within boundary form is developed 

Tests. Pressure-Flow Experiments on Steam Noz 
zles, A I, Mellanby and William Kerr En 
gineering, vol. 111, no. 2879, Mar. 4, 1921, pp 


209-274, 20 figs Determination of pressure at 
various points of nozzle by means of ‘search tube 
moved along jet Paper read before Instn. Engrs 


& Shipbuilders in Scotland 


OIL 


Distillation. A New (il Distilling Process. Petro 
leum Times, vol. 5, no. 110, Feb. 12, 1921, p. 185 
Process of minera!-oil distillation under high vacuum 
by means of which mineral oils or heavy mineral 
oil residues are distilled non-destructively to solid 
coke Process was developed by Leo Steinschneider 
Bruenn-Koenigsfelder Maschinenfabrik Czecho 
Slovakia 

[See also PETROLEUM 

OIL ENGINES 

Cold-Starting. Cold-Starting Oil engine Gas 
Engine, vol. 23, no. 3, Mar. 1921, pp. 73-74, 2 figs 
Fuel consumption curves of 250 b.hp. twin-cylinder 
Ruston high-compression oil engine 

Hot-Bulb. A Six-Cylinder Hot Bulb Engine. Engr 
vol. 131, no. 3400, Feb. 25, 1921, pp. 212-214, 4 
figs Marine engine of 450 L.hp. constructed by 
Vickers-Peters, Ipswich, England 


OIL FIELDS 

Borneo. ‘The Sanga Sanga Oil Field of Borneo, W. } 
Emmons and J. W. Gruner. Eng. & Min. Jl 
vol. 111, no. 10, Mar. 5, 1921, pp. 431-432, 2 figs 
Production in 1911 was 495,124 tons 

Exploitation by Shafts and Galleries. Working 
Petroleum by Means of Shafts and Galleries, Paul 
deChambrier Petroleum Times, vol. 5, no. 111 
Feb. 19, 1921, pp. 209-211, 1 fig. Practice at 
Pechelbronn, Alsace. Economical advantage of 
method. (Abstract.) Paper read before Instn. 
Petroleum Technologists 


OIL FUEL 
Bunkering Station. il Fuel Bunkering Station at 


Vou. 43, No. 5 


Marseille (Installation d'un dépot de mazout a 
Marseille) Bulletin technique de Bureau Veritas, 
vol. 3, no. 2, Feb. 1921, pp. 36-37, 1 fig. Details of 
discharging and pumping station English test is 
given on page 38 

Burners. The Fisher Oil Fuel Burner Engineering 
vol. 111, no. 2878, Feb. 25, 1921, p. 225, 4 figs 
I S. Navy design intended to maintain whirling 
motion of liquid fuel over wide range of consumption 


Industrial Uses. Heating by Fuel Oil for Manu 


facturing Processes ( ( Hermann Indus 
Management, vol. 61, no. 5, Mar. 1, 1921, pp. 199 
202 Advantages and limitation of oil fuel for in 


dustrial uses, particularly in use in forge-shop and 
heat-treating furnaces Methods of purchasiny 
testing and storing fuel Example illustrating how 
air capacity is determined for given service 

Measurement Measurement of Fuel Oil, J I) 
Gilman Mar. En, vol. 26, no. 3, Mar. 1921 
pp. 234-237 Tables for reducing measurement to 
standard conditions 

Specifications. The Saybolt Furol Viscosimeter 
EK. W. Dean Reports of Investigations, Bur 
Mines Dept of Interior Feb 1921 serial no 


2215, 4 pp Apparatus employed by Bureau ef 
Mines in determining quality of oil fuel as required 
by specifications issued by U.S. Navy Superiority 


of defining oil fuel in terms of viscosity rather than 
gravity is concluded from results of inspection work 
undertaken for U.S. Shipping Board 


Uses. Fuel Oil Burning in Various Parts of th 


World, Andrew F. Baillix Il. Royal Soc. of Art 
vol. 69, no. 3563, Mar. 4, 1921, pp. 252 243 and 


discussion) pp. 245-246. Survey of uses and 
records of comparative tests with coal and oil 
similar boilers 


OIL SHALES 

Pennsylvania. See COAL DEPOSITS, Pen: 
Vania 

Pyrolytic Distillation. Plant Design for Hot-Ga 
Pyrolytic Distillation of Shale Louis Simpsor 


Chem. & Metallurgical Eng vol. 24, no. 8, Feb 
23, 1921, pp. 341-345, 2 fig Description and plat 
of 2000-ton-per-day shale-oil plant operating or 
indirect heating process employing hot gas« for 
conveying reacting heat and resultant oil vapor 
from pyrolysis of shale 








Spent Shale, Uses of Possible Uses for the Spent 
Shale from Oil Shale Operations, Kirby Thoma 
Chem. & Metallurgy Eng vol. 24, no. 9, Mar. 2 
1021, pp SO SOO I is fuel iS non-conductor 
material for electrical apy ati and as materia 
for making brick 

Utilization Some Items of Investment, Exper 
ind) Profit in Commercial Shale-Oil Production 
L. H. Sharp and A. T. Strunk Reports of Investiga 
tions, Bur. of Mines, Dept. of Interior, Feb. 1921 
serial no. 2214 ; pp Equipment nec sary for 
large-scale commercial utilization of oil shale 

P 

PEAT 

Use on Swedish Railways. Peat Proves Satisfa 
tory Fuel on Swedish Railways. Commerce Re 
ports, no. 46, Feb. 25, 1921, p. L109 Peat is dried 
in open air and softest lumps are converted into 
powder or briquets. Tests have passed experimental! 


stage and Railway Board of Sweden has constructed 
plant with capacity of 30,000 tons per annum 


PETROLEUM 


World Production. World *‘roduction of Petro 
leum Eng. & Min. Jl., vol. 111, no. 10, Mar. 5 
1921, pp. 433. Production in 1920 was 688,474,251 
barrels against 554,505,048 harrels in 1019 In 
1920 the United States supplied 443,402,000 barre! 


{See also OIL. 


PHOTO-ELASTICITY 


Uses in Machine Design Photo-Elasticity for 
Engineers—The Use of Photo-Elastic Methods in 
the Design of the Elements of Machines and Struc 
tures, E. G. Coker Gen. Elec. Rev., vol. 24, no 
Mar. 1921, pp. 222-226, 5 fig Procedure suggested 
and illustrated by application to design of eye bar 


PISTONS 

Inspection. Inspecting Pistons and connecting 
Rods, Fred H. Colvin Am Mach., vol. 54, no 
10, Mar. 10, 1921, pp. 407-410, 14 figs. Importance 
of inspection methods to quality of product Meth 
ods in use on Essex and Studebaker pistons and con 
necting rods 

Manufacture. Manufacture of the Jahns Semi 
Finished Pistons. Metal Trades, vol. 12, no. 3 
Mar. 1921, pp. 95 97, 10 figs Practice at Lo 
Angeles plant 


PLANING 


Production Systems. Production Planing in Ma 
chine Tool Plants, Edward K. Hammond. Machy 
(N. Y.), vol. 27, nos. 6 and 7, Feb. and Mar. 1921 
pp. 552-559, 8 figs., and 659-664, 8 figs Methods 
used in shops ot representative engine lathe and 
planer builders 

Production Planing in Machine Tool Plant 
Machy. (London), vol. 17, nos. 438 and 440, Feb 
17 and Mar. 3, 1921, pp. 597-604, 13 figs., and 680 
684, 5 figs. Planer practice in a number of plant 
building milling machines and lathes 


PLYWOOD 
Tests. Strength Tests of Screw Fastenings of Ply 
wood, H. S. Grenoble. Aviation, vol. 10, no. § 


Feb. 21, 1921, pp. 230. Tests conducted at Forest 
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will clinker 

The best way of handling them is the problem. Shall they be left 
undisturbed to grow into an immense fixed clinker or shall they be 
broken up as soon as they form and then gradually pushed down onto 
the dump and into the ash pit ? 

Years of study and experimentation in stoker design have evolved the 
Riley ‘“‘moving grates’’ as the satisfactory solution to this problem. 
Before the clinker gets a chance to spread, the reciprocating retort sides start slicing 
and pushing the clinker down to the rocker dump where it is continuously crushed 
and discharged. 

And thereby is avoided costly burn-outs from the reverbatory action of flames under 
large fixed clinkers when left undisturbed. 


Let the machine do the work of breaking up and ejecting the clinkers instead of 
back-breaking labor on the part of the fireman. 


There's 1 ¢ about the labor and fuel saving features of the Riley Underfeed Stoker in our Catalog A 
Ask us to send you one 
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ENGINEERING INDEX (Continued) 


Products Laboratory, U.S. Forest Service, Madison, 

is. Size and kind of screw, use of washers, margin, 
spacing and species of plywood and of member to 
which fastening was made, were included 


PNEUMATIC TOOLS 


Manufacture. The Manufacture of Pneumatic 
Tools) Machy (london), vol. 17, no. 439, Feb. 
24, 1921, pp. 636-645, 22 figs. Review of methods 


employed by Consolidated Pneumatic Tool Co., 
Scotland 

PORTS 

New York. Plans for Organizing the Port of New 
York Mech. Eng., vol. 43, no. 3, Mar. 1921, pp. 


211 and 220, 1 fig. Automatic electric subway to 
eliminate surface congestion and reduce handling 
cost. Report presented to governors of New York 
and New Jersey by New York-New Jersey Port and 
Harbor Commission 


POWER 
Industrial Supply. 


George Otis Smith 


Industry's Supply of Energy, 
Mech. Eng., vol. 43, no. 3, 
Mar. 1921, pp. 165-166 and 188. Survey of available 
supplies of coal, oil, and water, together with dis- 
cussion of engineer's part in economic and efficient 


utilization of energy units 

POWER PLANTS 

Helgoland Island. Power Stations with Diesel 
Engines on Helgoland Island (Kraftwerke mit 
Dieselmotoren auf der Insel Helgoland), H. Meth- 


vol. 22, no. 16, Jan. 19, 1921, pp 
363-366, 6 figs. The two stations, supplying power, 
light and ventilation to all the plants and buildings 
of fortification works, are provided with five pumping 
works driven by Diesel engines of 345 hp. at 165 
revolutions, besides which there are three Diesel 
dynamos, etc. 


POWER TRANSMISSION 


Hydraulic. Hydraulic Transmission of Power (La 
transmission hydraulique), A. Raudot Revue 
générale de 1'Electricité, vol. 9, nos. 6, 8 and 9, 
Feb. 5, 19 and 26, 1921, pp. 177-181, 18 figs., 239- 
243, 4 figs., and 279-284, 5 figs. System involving 
generator pump on rotary type with fixed cylinders 
arranged in star shape. Suggested design of 12- 
cyl. generating pump. Comparative study of char- 
acteristics of hydraulic and electric motion. Ap- 
plication of hydraulic transmission to railway trac- 
tion. 


PRESSWORK 
Pressed-Steel Parts. 


ling. Schiffbau, 


Making Pressed Metal Parts 
Becomes Important Industry, E. L. Shaner. Iron 
Trade Rev., vol. 68, no. 9, Mar. 3, 1921, pp. 617- 
620, 6 figs. ' Development of manufacture of pressed 
steel in the United States 


PROFIT SHARING 


Legal Aspect. Profit Sh: aring in Industry (La par- 
ticipation ouvriére aux bénéfices de la production), 
Paul Razous. Génie Civil, vol. 78, no. 4, Jan. 

, 1921, pp. 84-87. Arguments against legal com- 
ken of management to establish profit-sharing 


system. (Concluded.) 

Norway. A Norwegian Plan for Profit Sharing 
Monthly Labor Rev., vol. 12, no. 2, Feb. 1921, pp 
117-119. Plan worked out by Council of Nat 
Workingmen’'s Assn., Norway. 

Plans for. Encouraging Industrial Codéperation, 
A. H. Dittmer Machy. (N. Y.), vol. 27, no. 6, 
Feb. 1921, pp. 549-551, 2 figs. Credit point system 


operated at A of Dittmer Gear & Mfg. Corp., 
Lockport, 


PROPELLERS, SHIP 


Erosion. The Erosion of Bronze Propellers, O. 
Silverrad. Jl. Soc. Chem. Industry. vol. 40, no. 4, 
Feb. 28, 1921, pp. 38T-45T, 8 figs. Also Ship- 
building & Shipping Rec., vol. 17, no. 7, Feb. 17, 
1921, p. 183. Investigations into cause of deterio- 
ration. It is concluded that true cause of de- 
terioration is mechanical, determining factors being 
frictional rub of water and impinging on propeller 
blades of water broken with evacuated spaces which 
subsequently collapse on propeller blades. Forma- 
tion of erosion-resisting alloy. 

Manufacture. The Manufacture of 
Marine Propellers. Eng. Production, vol. 2, no. 
20, Feb. 17, 1921, pp. 227-236, 15 figs. Procedure 
at Charlton Works of J. B. Stone & Co., England. 
Paper read before Inst. of Mar. Engrs. j 


PULLEYS 
Standard. Standard 


High-Class 


Belt Pulley, Chris Nyberg. 
Agricultural Eng., vol. 2, no. 1, Jan. 1921, p. 21, 
l fig. Chart for solution of pulley-spoke dimensions. 

Standardization of Diameters. Standardization 
of Pulley Diameters (Normung der Riemenscheiben- 
durchmesser), et Giick. Werkstattstechnik, 
vol. 15, no. 4, Feb. 15, 1921, pp. 87-90. Standard- 
ization of diameters based on standardized speeds 
which are presented in tabular form. 


PULVERIZED COAL 


Uses. A Series of Discourses on Use of Powdered 
Anthracite and Recovery and Use of River Coal, 
George H. Ashley, C. W. Webbert, Jonathan P. 
Edwards, G. R. Delamater, W. S. Guigley, Richard 
H. Vail, J. R. Wyllie, J. H. Kennedy, W. W. Petti- 
bone and H. D. Savage. Jl. Engrs Club of Phila., 
vol. 38, no. 194, Feb. 1921, pp. 39-63, 8 figs. State- 
ments by geological and mining authorities and en- 
gineers on best methods of anes anthracite 
coal, together with results of boiler fires made at 
pulverized fuel plant at Lykens, Pa. 


MECHANICAL ENGINEERING 


PUMPS 

Humphrey. The Humphrey Pump. Engr., vol. 131, 
no. 340, Mar. 4, 1921, pp. 232 and 238, 4 figs. In- 
stallation of Humphrey pumps for Metropolitan 


Water Board at Chingford. Record of efficiency 


tests. 
Lubricator for. A New Pump Lubricator. Engr., 
vol. 131, no. 3398, Feb. 11, 1921, p. 161, 2 figs 


Prevention of airlock in oil passages when starting 
up is feature. 


PUMPS, CENTRIFUGAL 


Gasoline-Engine Drive. Gasoline-Engine Drive 
for Centrifugal Pumps, T. } Heermans. Power, 
vol. 53, no. 10, Mar. 8, 1921, pp. 376-377, 5 figs 


Types of engines used. Curves show that engine 
horsepower should be 25 per cent greater than water 
horsepower required. 


PUNCHING MACHINES 

Standardization. Power Punches and Dies. Ry 
Ji., vol. 27, no. 3, Mar. 1921, pp. 13-16, 2 figs 
Discussion of standardization of punching machines 
at Am. Ry. Tool Foremen’s convention 


R 


RADIOMETALLOGRAPHY 


Examining Materials. X-Ray Examination of 
Materials, J Clarke. Beama, vol. 8, no. 2, 
Feb. 1921, pp. 125-132. Experience obtained in 
research department of Metropolitan-Vickers Elec 
trical Co., England 


RAILS 


Manufacture. Steel Rails, C. W. Gennet, Jr 
Jl. Western Soc. Engrs., vol. 26, no. 3, Mar. 1921, 
pp. 77-85. Comparative study of various processes 
for manufacturing steel rails 

Sink-Head Ingots. Steel Rails from Sink-Head and 
Ordinary Rail Ingots, Geo. K. Burgess Dept 
of Commerce, Technologic Papers of Bur. of Stand- 
ards, no. 178, Dec. 15, 1920, 61 pp., 23 figs. Results 
obtained in experiments indicated decided superi- 
ority of sink-head ingots over ordinary ingots as 
made of three grades of steel 


RAILWAY ELECTRIFICATION 


Chicago. The Illinois Central Electrification Project 
Elec. Traction, vol. 17, no Jan. 1921, pp. 1-5, 


4 figs. Ordinance regarding electrification of Chi- 
cago Terminals of Illinois Central Railroad was 
passed by Chicago city council July 21, 1919, and 


accepted by Illinois Central Railroad Co., Feb. 20, 


1920. Details of project 
Europe. Electrification in Central Europe, E. C. 
Zehme. Elec. Ry. Jl., vol. 57, no. 10, Mar. 5, 1921, 


pp. 438-440. Résumé of conditions in Germany, 
Sweden, Norway, Holland and Italy. 

Status of Foreign Electrification, E. C. Zehme 
Elec. World, vol. 77, no. 10, Mar. 5, 1921, pp. 527- 
529. Developments in Germany, Austria, Sweden, 
Norway, Holland, Switzerland and Italy. 

Sweden. The Electrification of the Swedish State 
Railways (L’électrification des chemins de fer de 
l'état suédois), M. Marchand. Industrie Electrique, 
vol. 30, no. 688, Feb. 25, 1921, pp. 68-72. Tech 
nical comparison of direct-current system with single- 


phase alternating-current system. Conditions in 
Sweden 

RAILWAY OPERATION 

Economics. Report of Committee XXI—On 
Economics of Railway Operation. Bul. Am. Ry 


Eng. Assn., vol. 22, no. 234, Feb. 1921, pp. 723-791, 
13 figs Methods for increasing efficiency of em- 
ployees by furnishing them with reports and com- 
parisons planned to inform and interest all con- 
cerned. Methods for increasing traffic capacity of 
railway, including analyses of costs and study of 
effect of speed of trains upon cost of operation 


RAILWAY REPAIR SHOPS 


Design. A New Type of Erecting Aisle Saves Shop 
ye Ry. Age, vol. 70, no. 9, Mar. 4, 1921, 
pp. 521-522, 3 figs ‘Gap crane” erecting shop by 


which from 15 to 18 ft 
building is saved. 


RAILWAY TIES 


of vertical height of shop 


Life. Tie Renewals in Relation to Average Life 
Technical Note no. 130, Forest Products Labora- 
tory, U.S. Forest Service, 2 pp, 1 fig. Comparisons 


of 43 groups included 42,000 ties of many species, 
some untreated and some treated. 

Pneumatic Tamping. Determining the Cost of 
Pneumatic Tie Tamping. Ry. Maintenance Engr., 
vol. 17, no. 3, Mar. 1921, pp. 105-106. Records of 
tests conducted by Delaware, Lackawanna & 
Western Railroad. 

Standards. Standard Specifications for Ties. Ry 
Rev., vol. 68, no. 9, Feb. 26, 1921, pp. 327-328. 
Specifications adopted by Nat. Assn. of Railroad 
Tie Producers, Jan. 18, 1921. 


RESEARCH 

Industrial. Industrial Research. Iron Age, vol 
107, no. 10, Mar. 10, 1921, p. 638. Program being 
carried out by Engineering Foundation. Industrial 
research on nation-wide scale, in which engineering 
organizations, universities, factories, individuals 


and private laboratories and other organizations are 
coéperating is under way. From annual report 
of Engineering Foundation. 

The origin and Development of the Research 
Associations Established by the Department for 
Scientific and Industrial Research, A. Abbott. 
Ji. Royal Soc. of Arts, vol. 69, no. 3561, Feb. 18, 


Ver. 43, No. 5 


1921, pp. 181-205. Department has so far approved 
and licensed 23 industrial associations 


ROLLING MILLS 


Universal Plate. New Universal Plate Mill. J. H 
Moore. Can. Machy., vol. 25, no. 9, Mar. 3, 1921 
pp. 65-69, 7 figs. Installation of Dominion Foun 


dries & Steel, Ltd., at Hamilton, Ont Mill will rol! 
universal plate from 7 in. to 41 in., shear plate to 
64 in., and will also roll slabs and billets 

Weirton, West Va. Rolling Mills of the Weirton 
Steel Co. Iron Age, vol. 107, no. 11, Mar. 17 
1921, pp. 693-702, 9 figs. Compact arrangement 
of 40-in. blooming mill with two Morgan continuous 
mills, 2l-in. and 18-in., for producing sheet bars 
billets and slabs 

ROOFS 

Sawtooth. A New Type of Saw-Tooth Construction 
Manufacturers Rec.. 79, no. 10, Mar. 10, 1921, py 
95-96, 3 figs. Super-span construction devised by 


Ballinger Co, Phila 


Ss 
SAFETY 


Bureau of Mines Schedules. Permissible Schedules 


Issued by the Bureau of Mines, L. C. Isley. Re 
ports of Investigations, Bur. of Mines, Dept. of 
Interior, Feb. 1921, serial no. 2211, 3 pp. List of 


active schedules available to manufacturers 
Schedules establish minimum standards for safety 
and details of test methods in manufacture of ex 


motors, safety 
storage-battery 


plosives, electric 
apparatus, 


SAND BLAST 


Apparatus and Uses. Sand-Blast Apparatus (Sand 
strahlgeblase) Wilhelm Kaempfer Zeit des 
Vereines deutscher Ingenieure, vol. 65, no. 7, Feb 
12, 1921, pp. 175-178, 16 figs. Their use during 
war; sand blasts with rotary table and revolving 
drum; free-jet blasts; special constructions for 
cleaning of shells, removal of hammer scale from 
steel helm, etc., sheet-metal and structural-steel 
sections. Possible peace-time uses 


SANDING MACHINES 


lamps, mine-rescue 
locomotives, etc 


Economical Speeds. Determine Economical Sand 
ing Speeds, James F. Adams Abrasive Industry 
vol. 2, no. 2, Feb. 1921, pp. 52-53, 2 figs. Curves 
constructed from results of sanding tests 

SCHOOLS 

Industrial. A University in an Industry, Edwin 
Kurtz. Indus. Management, vol. 61, no. 5, Mar. 1 
1921, pp. 191-193 Mutual university conducted 
by 6500 employees of Milwaukee Elec. Ry. & Light 
Co 

The Works School Exhibition of the German 
Committee for Technical Instruction in the Tech 


nical Academy, 
des Deutschen 
wesen in 


Berlin (Die Werkschulausstellung 
Ausschusses fiir Technisches Schul 
der Technisc he - ae hse hule zu Berlin 
H. Trost. Betrieb, vol. 3, no. 8, Jan. 25, 1921, pp 
21-26, 4 figs. Notes on ph wy from the apprentice 
schools of the Augsburg-Niuirnberg Machine Factory 
(MAN); A. Borsig, Berlin-Tegel; German General 
Electric Co. (AEG); Bergmann Electrical Works 
the Siemens concerns, etc 


SCIENTIFIC MANAGEMENT 
See INDUSTRIAL MANAGEMENT 


SCREW MACHINES 
Automatic. 


Magazine Feeds for Automatic 
Machines. Machy. (N. Y.), vol. 27, no. 7, Mar 
1921, pp. 617-622, 10 figs. Equipments developed 
by Cleveland Automatic Machine Co., for handling 
second-operation work 

Straight Forming Tools. 
Forming Tools. Machy N. Y.), vol. 27, no. 6 
Feb. 1921, pp. 560-564, 1 fig. Table giving depth 
of steps on straight forming tools measured at right 
angles to front face, corresponding to various differ 
ences between radii on work. 


SEMI-DIESEL ENGINES 


Air Admission. New Type of Mechanism for Air 
Admission in Semi-Diesel Mctor (Nouveau type de 
commande d'admission d'air dans les moteurs semi 
Diesel). Génie Civil, vol. 78 no. 7, Feb. 12, 1921 
pp. 160, 1 fig. Rotary valve controls admission of 
air into cylinder in semi-Diesel engine manufactured 
by Ansald San Giorgio Corp 


SEMI-STEEL 


Cast Iron vs. 
Wheeler. Foundry 
Feb. 3, 1921, pp 


screw 


Dimension of Straight 


Ernest 
233 


Cast-Iron vs. Semi-Steel, 

Trade Jl, vol. 23, no 

99-100. Als. Eng. & Indus 
Management, vol. 5, no. 8, Feb. 24, 1921, pp. 234 
236. Tables are given showing results of tensile 
physical, chemical and foundry tests of semi-steel 
and ordinary cylinder iron. 

Tests. What is Semi-Steel’ H. Field. Foundry 
Trade Jl., vol. 23, no. 237, Mar. 3, 1921, pp. 201-204 
Records of chemical and physical tests. Paper read 
before Birmingham Branch, Instn. British Foundry 


men. 

SHEARS 

Large High-Speed. Six-FPoot High-Speed Shearing 
Machine. Engineering, vol. 111, no. 2880, Mar. 11, 


1921, pp. 286-288, 7 figs. Driven by electric motor 
carried on bracket bolted to side frame, through cut 
gearing and treadle running whole length of front of 
machine. 


SHIP PROPULSION 


Hydraulic. The Hydraulic Propulsion of Ships 
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Recording Industry’s Progress 


Mer of the new ideas, the changes in method, the contributions of 
all sorts to industry are conceived in the engineer's office and the 
research laboratory——at the centre of progressive activity. A magazine 
produced there is able to record the results of engineering investigation 
and scientific research well in advance of the spread of this knowledge. 


Such is the 


GENERAL ELECTRIC REVIEW 


A Magazine for Engineers 


It speaks with the authority of men who have mastered industrial and 
engineering problems. Most of its messages are in their own words. 
Its pages express the trained knowledge and ripest thought of the 
General Electric Company engineers and scientists. To these it adds the 
authoritative contributions of many others who lead the march of 
scientific progress. 


Because of this relationship The REVIEW is almost an autobiographic 
record of the work of many of the most prominent men in the electrical] 
industry and much of the material it publishes is not obtainable elsewhere. 
Three dollars sent to-day to Desk No. 387 General Electric 
Review, Schenectady, N. Y. will bring this magazine to you 
GENERAL FLECTRIC every month for one year. Scope of the 
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ENGINEERING INDEX (Continued) 


Engr., vol. 131, nos. 33908-3399, Feb. 11 and 18 
1921, pp. 140-142, 3 figs., and 172-194, 3 figs 
Feb. 11 Hotchkiss hydraulic propulsion system 
applied to steel launch measuring 24 ft. in length 
overall and 6 ft. 3 in. in beam molded and having 
draught of 1 ft. 5 in. on displacement of 2 tons 
Essential feature of system is creation of vortex that 
travels along with vessel Feb. 18: Gill system 
in which propulsive reaction of discharge stream is 
transmitted to hull through rollers mounted on ver- 
tical spindles 


SHIPS 

Gyrostabilizer. The Effect of Bilge Keels and a 
Gyro-stabilizer, Wm. McEntee Engineering, vol 
111, no. 2877, Feb. 18, 1921, pp. 208-210, 17 figs 
Comparative tests of bilge keels and a gyrostabilizer 
on a model of the United States aircraft carrier 
Langley Paper read before Soc. of Naval Archi- 
tects and Mar. Engrs. 

Loading and Unloading. The Loading and Un- 
loading of Ocean Ships (Beitrag zum Lésch- und 
Ladeproblem der Seeschiffe), P. Appel. Schiffbau 
vol. 22, no. 17, Jan. 26, 1921, pp. 387-389, 4 figs 
Describes arrangement patented by R. Hundt in 
1913 and developed by author with purpose of re 
ducing to a minimum the path to be traversed by load 
and of reducing personnel required for loading and 
unloading 

The Mechanical Loading of Ships, H. J. Smith 
Jl. Instn. Mech. Engrs., no. 1, Feb. 1921, pp. 67-96 
Developments in mechanical systems of loading 
coal and ore into ships 


SIGNALING 


Selsyn System. The Selsyn System of Position 
Indication, E. M. Hewlett. Gen. Elec. Rev., vol 
24, no. 3, Mar, 1921, pp. 210-218, 16 figs. System 
consists of special transmitting generator electrically 
connected to similar receiving motor. Typical 
installations are described, notably those at locks 
at Panama Canal and similar equipment to be placed 
in operation at locks of New Orleans Industrial 
Canal. Further applications of system are visual- 
ized 


SMOKE PREVENTION 


Salt Lake Valley. Swain’s Report on Smoke in 
Salt Lake Valley. Chem. & Metallurgical Eng 
vol. 24, no. 11, Mar. 16, 1921, pp. 463-465. Sum 
mary of field conditions surrounding Murray and 
Midvale smelters and resulting effect on plant and 
human life Notes on operating conditions giving 
immunity from damage and difficulties in stipulating 
maintenance without hampering progress 


SPRINGS 


Helical. Chart and Simplified Formulae for Helical 
Torsion Springs of Tempered Steel Machy 
(Lond.), vol. 17, no. 440, Mar. 3, 1921, p. 677, 1 


fig Dimensions and deflections for tempered steel 
torsion springs for maximum carrying capacity 
STANDARDS 


German N. D. I. Report. Report of the German 
Industry Committee on Standards (Mitteilungen 
des Normenausschusses der Deutschen Industrie) 
Betrieb, vol. 3, no. 8, Jan. 25, 1921, pp. 109-125 
18 figs. Approved standards for Whitworth and 
metric threads. Proposals of Board of Directors 
for round drawn copper, aluminum, brass and zinc 
wires and rods; precision round drawn steel and iron 
rods and wires Proposed new standards for flat 
drive, sunk and gib-head keys 


STEAM 
Flowin Pipes. Chart for Determining Flow of Steam 
in Pipes, Ernest Owen Power Plant Eng., vol 


25, no. 5, Mar. 1, 1921, pp. 269-270, 1 fig. Chart 
showing flow of steam in pipes 


STEAM-ELECTRIC PLANTS 


England. West Bank Dock Electric (Generating 
Station Engr., vol. 131, no. 3398, Feb. 11, 1921, 
pp. 148-150 and 152, 9 figs. Steam-electric plant 
at bank of River Mersey, supplying power to alkali 
works in and around Widnes. Total capacity will 
be 20,000 kw. obtained from turbo sets of 5000 kw 
each 

Inspection. Checking Efficiency of Generating 
Plants, John ©. Fuchs Elec. World, vol. 77, no 
10, Mar. 5, 1921, pp. 530-533, 6 figs. Inspection 
practice at plant of United Hudson Electric Corpora 
tion, Poughkeepsie, N. Y Daily records which 
amount to 24-hour efficiency tests are kept for all 
units in the generating station 


STEAM ENGINES 


Michell Crankless. The Michell Crankless Steam 
Engine Engineering, vol. 111, no. 2880, Mar. 11 
1921, pp. 290-291, 5 figs Engine works on uniflow 
principle It comprises 8 cylinders, each 5 in. in 
diameter arranged four on each side of swash plate 
which is keyed to driving shaft of engine 


STEAM POWER PLANTS 


Ford Plant. New Ford Plant Power House at River 
Rouge Power, vol. 53, no. 9, Mar. 1, 1921, pp 
332-335, 3 figs Consolidated blast furnace, steel 
nfill, foundry and manufacturing plant Double- 
ended boilers 83 ft. high, having 26,470 sq. ft. of 
steam-making surface, are arranged to burn blast- 
furnace gas and powdered coal. 


Location. The Location of an Industrial Power 
Plant, M. K. Bryan and A. S. Wells. Power, vol. 
53, no. 10, Mar. 8, 1921, pp. 387-389, 4 figs. Im- 
portance of far-sighted planning for possible future 
developments is emphasized and typical examples of 
plants are quoted in which lack of space was cause 





MECHANICAL ENGINEERING 


of many troubles in operation and costly modifica 
tions in plant and equipment 
Maintenance. Maintenance-Department Methods 
Keeping the Power-Plant Records, Hubert E 
Collins. Power, vol. 53, no. 11, Mar. 15, 1921, pp 
418-421, 3 figs Forms for keeping records 


STEAM TURBINES 

Governors. The Governing of Steam Turbines 
J. P. Chittenden English Elec. Jl., vol. 1, no. 5, 
Jan. 1921, pp. 178-189, 15 figs. Principle of cen 
trifugal governor, and its application to steam tur- 
bines 

Pressure Distribution. Pressure Distribution ir 
Steam Turbines, Gerald Stoney Engineering, 
vol. 111, no. 2879, Mar. 4, 1921, pp. 250-252, 1 fig 
Formulas and graph 

Reversing. A Description of a New Reversing Tur 
bine Power House, vol. 14, no. 4, Feb. 20, 1921 
pp. 37-38 and 40, 3 figs Patented device 


STEEL 
Case-Hardening. See CASE-HARDENING 
Copper in. Copper in Steel and the Corrosion of 


Cars, A. R. Surface. Sci. Am., vol. 124, no. 10, Mar 
5, 1921, p. 185, 1 fig Service records of cars having 
both copper-bearing and plain steel plates After 


six years of service copper steel plates showed prac 
tically no corrosion while plain steel plates were 
severely corroded 

Defects in. Defects in Steel and Their Detection 
J. H. Andrew. Jl. West of Scotland Iron & Steel 
Inst., vol. 28, part 3, Dec.1920, pp. 28-31 and (dis- 
cussion) pp. 31-35, 8 figs. on 4 supp. plates Ap- 
plications of micro-examination, macro printing 
thermal curves, dilatation determinations, resistivity 
measurements and magnetic testing 

Fatigue Tests. Fatigue Breakdown in Automobile 
Steels, John Miller Trans. Am. Soc. for Steel 
Treating, vol. 1, no. 6, Mar. 1921, pp. 321-325, 2 
figs. Method of making fatigue tests 

Magnetic Behavior. The Magnetic Behavior of 
Iron in Alternating Fields of Frequencies Between 
100,000 and 1,500,000 Cycles, Leon T. Wilson 
Proc. Inst. Radio Engrs., vol. 9, no. 1, Feb. 1921 
pp. 56-77, 11 figs Mild-steel ribbon, 0.002 inch in 
thickness was tested at various radio frequencies 
between 100,000 and 1,500,000 cycles per second 
for relation between ampere turns per centimeter 
and flux density, and for core loss in watts per cubic 
centimeter at various frequencies 

Molybdenum. See MOLYBDENUM STEEL 

Nickel. See NICKEL STEEL 

Rolling. Application in Rolling of Effects of Carbon 
Phosphorous, and Manganese on Mechanical Prop 
erties of Steel, Wm. R. Webster Min. & Metal 
lurgy, no. 171, Mar. 1921, pp. 49-50. Critical 
summary of results found by various investigators 
(Abstract.) 

Specifications. Exporting Iron and Steel—VII 
V. G. Iden Iron Trade Rev., vol. 68, no. 10, Mar 
10, 1921, pp. 698-703 
in foreign countries 

Structural. See STRUCTURAL STEEL 


STEEL CASTINGS 
Manufacture. The Manufacture of Steel Castings 
1 


Iron and steel specifications 


D. D. MacGuffix Foundry Trade J1., vol. 23, no 
237, Mar. 3, 1921, pp. 197-200, 6 fig Process at 
Tropenas works England Paper read before 


Sheffield & Lond. Branches, Instn. British Foundry 
men 

STEEL, HEAT TREATMENT OF 

Automobile Crankshafts. Heat-Treatment of Low 
Carbon Steel Automobile Crankshafts Franklin 
D. Jones Machy N. Y.), vol. 27, no. 6, Feb. 1921 


pp. 521-523, 4 figs. Practice of H. H. Franklin 
Mfg. Co., Syracuse, N. Y., in heat treatment of 


crankshafts, including copper, plating, carburizing 
and hardening operation 

Quenching. ©n the Distribution of Hardness in 
Quenched Carbon Steel and Quenching Cracks 
Kéta6 Honda and Sakaé Idei Sci. Reports of 
Tohoku Imperial University, vol. 9, no. 6, Dec 
1920, pp. 491-507, 35 figs Formation of queriching 
cracks is explained in light of theory of quenching 
developed by K. Honda in Sci. Reports of Tohoku 
Imperial University, 1919, page 181 


Successive Treatments. The Dimensional Limita- 
tion of Successive Heat-Treatments of Carbon Steel 
W. P. Wood Chem. & Metallurgical Eng., vol. 24, 
no. 8, Feb. 23, 1921, pp. 345-346, 2 figs Experi 
mental records of change in length after rapid heat 
treatment H ypo-eutectoid steel 
rapidly than others 

Tempering of. The Tempering of Steel (La tempra 
degli acctai) N Parravano Industria, vol. 35 
no. 2, Jan. 31, 1921, pp. 26-33, 26 figs Experi 
mental study at Istituto Chimico della R. Universita 
Rome, to determine nature of transformation which 
takes place during tempering of steel Interpreta 
tion of photomicrographs 


STEEL, HIGH-SPEED 


Hardening. A Note on Double Preheating High 
Speed Tools for Hardening, A >. MacFarland 
Trans. Am. Soc. for Steel Treating, vol. 1, no 
6, Mar. 1921, pp. 306-309. Practice of hardening 
high-speed steel tools using double preheating treat- 
ment. Advantages to be derived from double 
preheating operation. 


STEEL INDUSTRY 


Germany. Development of the Steel Industry During 
the War in Germany Hubert Hermanns 


Blast Furnace & Steel Plant, vol. 9, no. 3, Mar 





shrank more 


Vou. 43, No. 5 


1 


1921, pp. 202-205, 3 figs Developments of ele« 


tric drive for rolling mills 

STEEL MANUFACTURE 

Basic Slag. Influence of the Basicity of Thomas 
Slag on the Operating Results of a Converter (Ein 
fluss der Basizitat der Thomasschlacke auf dic 


Betriebsergebnisse des Konverters L Blum 
Stahl u. Eisen, vol. 41, no. 3, Jan. 20, 1921, pp 
69-74 From analyses it is shown that the Thoma 


process operates most economically, both with regard 

to even dephosphorization and small consumption 

of manganese and to high degree of desulphuriza 

tion and reduced waste, when the excess of lime cal 
culated according to given formula amounts to about 
4 per cent 

Electric-Furnace. Electric Furnaces for Makin; 
Steel I, Alfred Stansfield Blast Furnace & Stee 
Plant, vol. 9, no. 3, Mar. 1921, pp. 189-193, 7 fig 
Classification of electric steel-making furnace 
General features and advantages of are furnace and 
resistance furnace Operating teatures of electri 
furnaces 


STEEL WORKS 


Basic Open-Hearth Melting Shop. Basic ()y« 
Hearth Melting Shop Equipment and Practice 
G. A. V Russell Iron & Coal Trades Rev 
111, no. 2764, Feb. 18, 1921, pp. 238-239, 2 fig 
Basic open-hearth melting shop for output of 70 
tons of ingots per week Concluded Paper read 
before Swindon Eng. Soc 

Eight-Hour Shift. Eight-Hour Shift in Britis! 
Steel Plants, Whiting Williams Iron Age, vol. 107 
no. 10, Mar 10, 1921 pp. 635 638 Eight-hour 
shift has resulted in increased production an 
better feeling 

Weirton, W. Va Enters Ranks of Steel Manufa« 
turers, C. H. Hunt Iron Trade Rev., vol. 68, nm 
10, Mar. 10, 1921, pp. 685-691, 7 figs. Open-heart! 
and rolling mills of Weirton Steel Co., West Va 


" 


New Steel Plant of the Weirton Steel Co Trot 
Age, vol. 107, no. 10, Mar. 10, 1921, pp. 619 
27, 9 figs Plant includes blast furnace, ope 


hearth furnaces and mills for producing sheet bar 
billets and slabs Attention called to labor 
saving equipment installed To be concluded 


The Plants of the Weirton Steel Company, C. H 
Hunt Blast Furnace & Steel Plant, vol. 9%, no 
Mar. 1921, pp. 233-246, 12 figs Description of steel 
plant, including blast furnace, open-hearth furnace 
and mills for producing sheet bars, billets and slat 


STRESSES 


Elongation and Shear Comparison of Theories of 
Elongation and of Shear Stress Mech. Eng., vol 
13, no. 3, Mar. 192 pp. 193-194, 7 figs. Con 
parison of methods proposed for determination o 
stresses. Translated from Zeitschrift des Vereine 
deutscher Ingenieure 

Structural Members Stresses in Structural Men 
bers and the Limitations of Material Testing (Spar 
nungen in Konstruktionskérpern und Grenzen det 


Materialprufung), ©. Lasche Betrieb, vol. 3, no 
8S. Jan. 25, 1921, pp. 197-206, 30 fi Liscussio 
of examples of fabrication, bearin load and peat 


stresses 


Address presented before German Meta 
lurgical Soc 

STRUCTURAL STEEL 

Standard Sections 
Bulletin technique du Bureau Veritas, vol " 
Feb. 1921, pp. 39-42, 14 f List of scantling 
which have been adopted by French Standardiza 


French 


tandare ectior 


tion Committee appointed by French Government 
in June 1918S List includes ail scantlings which ar 
of general use and also those used im certair d 
tries such as shipbuilding, m.ones, et 
SUPERPOWER SURVEY 
See CENTRAI STATION iperp. 
T 
TANK CARS 
Reinforced-Concrete Reiniorced Conecret: lank 
Cars (Wagons-réservoirs en ciment arme Maret 


Demouy Outillage, vol. 195, no. 6 Feb. 10, 1921 
pp. 177-178, 3 fis Type developed at Delaunes 
Belleville car works 


TERMINALS, LOCOMOTIVE 


Design. Report of Committee XXIII—On Shoy 
and Locomotive Terminals Bul. Am. Ry Eng 
Assn., vol. 22, no. 233, Jan. 1921, pp. 585 (47, 7 
figs Typical layout for storage and distribution 
of fuel oil, including fuel oil stations between termi 
nals Design of enginehouses and power plant 
store houses car shops and coaling stations 

Pere Marquette. Small Engine Terminal Embodi 
Novel Details Ry. Age, vol. 70, no. 10, Mar. 11 
1921, pp. 543-546, 7 figs. Locomotive and freight 
terminal on Pere Marquette at New Buffalo, Mich 


TESTING MACHINES 

Ball-Hardness. A Small Ball-Hardness Testing 
Machine, H. Moore Jl. Instn. Mech. Engrs 
no. 1, Feb. 1921, pp. 51-61, 7 figs. Machine de 
veloped for hardness testing of carriage cases 
Load of 3000 kg. is applied through ball of 10 mm 
diameter. 


Developments. Recent Developments in Testing 
Machines, Thorsten VY. Olsen. Forging & Heat 
Treating, vol. 7, no. 2, Feb. 1921, pp. 131-134, 22 
figs. Impact tension, impact shear, repeated im 
pact, toughness and endurance, alternate torsion 
and transverse testing machines. Paper read be 
fore Am. Soc. for Steel Treating 
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The tool he should 
be using is a 
Starrett 





Have You This Tool 


in Your Kit? 
There are four hermaphrodite calipers of Starrett 
make. One of these—the tool to be used here— 
is designed especially for laying out work such as 
marking lines parallel with the edge of a block, 
finding temporary centers, etc. Another, designed 
for less sensitive adjustment, is used where the 
requirements are not so rigid. Two of them have 
lock joints, permitting work over flanges, etc. " 





l 4 


The caliper this machinist is using may be found in the new 
Starrett Catalog No. 22 LD. See if you have it in your kit. 


THE L. S. STARRETT COMPANY 


The World's Greatest Toolmakers 
Manufacturers of Hack Saws Unexcelled 


ATHOL, MASS. 
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Use Starrett | Tools 
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ENGINEERING INDEX (Continued) 


Torsion Strain Meter. A New Torsion Strain 
Meter, E. H. Lamb Engineering, vol. 111, no. 
2880, Mar. 11, 1921, pp. 279-280, 7 figs. Each of 
ends of bars is attached to one of two brass tubes 
which slide freely one within the other. Slide twist 
of bar is measured by determination of relative 
motions of two plain mirrors, each fixed on one of 
brass tubes 


THERMIT WELDING 


Wrought-Iron Pipe. An Unusual Case of Thermit 
Pipe Welding, Edward A —— Power, vol. 53, 
no. 9, Mar. 1, 1921, pp. 351-352, 8 figs. Experience 
in welding wrought-iron pipe 


TIDAL POWER 

Severn Barrage Scheme. Severn Barrage Scheme 
Engr., vol. 131, nos. 3400-3401, Feb. 25 and Mar 
4, 1921, pp. 210-211 and 230-231. Account of 
joint meeting held by Instns. of Civil Engrs., Elec 
Engrs. and Mech. Engrs. to discuss Severn barrage 
scheme for utilization of tidal power on Severn 
and particularly third interim report of Water 
Power Resources Committee of making a plan for 
utilization of such power by means of a dam across 
estuary and a high-level reservoir a certain distance 
up the river. 


TIMEKEEPING 


Time Clocks. Time Measurement and Control 
(Zeitmessungen und Zeitkontrollen), Ed. Michel 
Betrieb, vol. 3, no. 8, Jan. 25, 1921, pp. 59-62, 6 
figs. Description of time clocks with special refer 
ence to the calculagraph clock. Report of the 
Assn. German Works Engrs. 


TIME STUDY 


Group of Machines. How to Make Group Time 
Studies, Philip Bernstein. Indus. Management, 
vol. 61, no. 5, Mar. 1, 1921, pp. 187-189, 4 figs 
Method of setting rates when a number of ma- 
chines are operated by one man 


TIRES, RUBBER 

Substitutes. Substitutes for Rubber Tires, H. Jahr 
India Rubber World, vol. 63, no. 6, Mar. 1, 1921, 
pp. 417-421, 42 figs. In writer's belief, solids or 
semi-solids made of an infinite variety of compounds 
may be successfully‘ used. Notes on fiber, cord, 
felt, hair, paper and cardboard, and asphalt tires 
Translated from ‘Kunststoffe.’ 


TOLERANCES 


Determining. Tolerances in Mechanical Construc- 
tion (Les ‘‘tolérances’’ dans la construction mé- 
canique), C. Reinewald. Génie Civil, vol. 78, no 
6, Feb. 5, 1921, pp. 130-132, 7 figs. System of 
determining manufacturing tolerances. 


TRACTOR ENGINES 


Drilling Geer. Methods in a Tractor Engine 
Plant. Machy Y.), vol. 27, no. 6, Feb. 1921, 
pp. 516-518, 4 og Battery of drilling machines 
arranged for continuous operation. 


Manufacture. Methods in a Tractor Engine Plant. 
Machy. (Lond.), vol. 17, no. 440, Mar. 3, 1921, pp 
665-668, 8 figs. Machining cylinder liners on rotary 
type of boring machine. 


TRACTORS 


Columbus Show. Parts and Accessories at the 
National Tractor Show, P. M. Heldt. Automotive 
Industries, vol. 44, no. 9, Mar. 3, 1921, pp. 497-500, 
12 figs. Attention is called to air cleaners, traction 
devices for wheels tractors and automatic hitches, 
and also to rubber-tired wheels for road work, line- 
control mechanisms and drawbar pull indicator. 

Manufacture. Machining Operations on Tractor 
Parts—I. Machy. (Lond.), vol. 17, no. 440, Mar. 
3, 1921, pp. 661-664, 8 figs. Manufacturing prac- 
tice of Wallace (G slasgow), Ltd., Cardonald, in build- 
ing Glasgow tractor. 

Transport on Snow. The Kégresse Motor for 
Transport on Snow. Engineering, vol. 111, no. 
2878, Feb. 25, 1921, pp. 230 and 234-235, 12 figs. 
Accessories to motor-car chassis to enable it to be 
driven and steered over surface of snow and to climb 
gradients steeper than those met with on ordinary 
roads. ‘Trials of machine have been completed by 
French Automobile Club at Mont Revard, France. 


TRANSPORTATION 


Conditions in U. 8. Phases of the Transportation 
Problem, Francis W. Davis, Frank T. Hines, Gustav 
Lindenthal and J. R. Bibbins. Mech. Eng., vol. 
43, no. 3, Mar. 1921, pp. 181-183. Discussion on 
motor-truck transportation, government operation 
of inland waterways, and proposed plan for handling 
New York City’s freight and passenger traffic. 
Abstracts of some of papers presented and dis- 
cussion held at Transportation Session of annual 
meeting, Am. Soc. Mech. Engrs. 


TUBES 


Seamless, Manufacture. On the Manufacture of 
Seamless Tubes—I, Ing. —— Gruber. wes 
Furnace & Steel Plant, vol. no. 3, Mar. 1921, 
212. Mannesmann nl yt process. 


VENTILATION 
Ventilators. Some Comparative Tests of Sixteen- 


Inch Roof Ventilators, H. L. Dryden, W. F. Stutz 


and R. H. Heald. Jl. Am. Soc. Heat. & Vent. 
Engrs., vol. 27, no. 2, Mar. 1921, pp. 93-100, 4 figs. 
Tests made at Bur. of Standards to determine com- 


MECHANICAL ENGINEERING 


parative performance of rotary and stationary, and 
mushroom and siphon ventilators 


VIBRATIONS 


Machinery. A Comparative Study of Vibration 
Absorbers, H. C Howard Ji. Indus. & Eng 
Chem., vol. 13, no. 3, Mar. 1921, pp. 231-235, 6 
figs. Apparatus for making comparative measure- 
ments of vibrations Results of measurements of 
vibrations absorbed by various devices. Suggested 
arrangement of rubber balls for absorbing vibrations 


VISCOSIMETERS. 


See OIL FUEL, Specifications 


VOCATIONAL TRAINING 


Disabled Men. Training the Disabled. Eng. Pro 
duction, vol. 2, no. 23, Mar. 10, 1921, pp. 315-318 
6 figs British Government instructional factory 


at Twickenham. 
WAGES 


Bonus Systems. Bonuses for Quality as Well as 
Quantity, A. A. Blue Iron Age, vol. 107, on. 11, 
Mar. 17, 1921, pp. 687-689, 2 figs. Employees on 
heat-treating department, Duff Mfg. Co., Pitts- 
burgh, must keep temperatures within limits to get 
extra pay. 


Premium Wage Plan in Milw: aukee Shops, J. H 
Lucas. Elec. Ry. Jl., vol. 57, no. 12, Mar. 19, 
1921, pp. 528-532, 5 figs. Résumé of six years’ 
experience with bonus pay for standardized jobs 
System is now applied to 50 per cent of total time 
worked 


Piece-Rate Method. A Wage-Payment Method in 
Connection with the Taylor System. (Meine 
Lohnform im Taylorsystem), Justus Bormann 
Betrieb, vol. 3, no. 8, Jan. 25, 1921, pp. 215-217, 
fig. Author explains his system which is said to 
closely resemble Gantt's, differing therefrom in that 
an additional payment is made for time saved by 
workman. Comparison with other piece-rate meth 
ods 

Systems. The Wage Problem (Das Lohnproblem), 
E. Heidebroek Zeit. des Vereines deutscher In- 
genieure, vol. 65, no. 7, Feb. 12, 1921, pp. 165-169, 
7 figs. Discussion of book by Schilling entitled 
Theory of Wage Methods. Graphic comparison of 

wage systems Methods for exact time determina 
tion are said to form fundamental condition for every 
wage system. Notes on piece-rate system; import- 
ance of full utilization of production apparatus, etc 


WASTE PREVENTION 


Possibilities in. Taking Up the Slack in Industry, 
Herbert Hoover Eng. News-Rec., vol. 85, no. 8, 
Feb. 24, 1921, pp. 342-343. Possibilities in elimina- 
tion of wastes and intelligent direction of productive 
power to reduce unemployment and labor friction. 


WATER GAS 


Possibilities as Industrial Fuel. Water-Gas, A. E 
Blake. Proc. Engrs.’ Soc. of Western Pa., vol 
36, no. 9, Dec. 1920, pp. 575-597 and (discussion) 
pp. 598-510, 10 figs. _ Possibilities of water gas as 
industrial fuel in U. 


WATER HAMMER 


Conduits. Water Hammer in Conduits (Les coups de 
bélier dans les conduits d'eau), M. Camichel. 
Mémoires et Compte rendu des Travaux de la 
Société des Ingénieurs civils de France, vol. 73, 
nos. 7, 8 and 9, July—Sept. 1920, pp. 482-512, 24 
figs. Calculation of stresses developed. 





Penstocks. Calculation of Water Hammer in the 
Penstock of a High Reaction Turbine (Calcul du 
coup de bélier dans une conduite alimentant une 
turbine A forte réaction), M. de Sparre. Comptes 
rendus des Séances de |l’'Académie des Sciences, vol 
172, no. 8, Feb. 21, 1921, pp. 425-427. Formulas 
for computing stresses developed. 


WATER POWER 


California. Half Million Horsepower from Pit 
River. A. H. Markwart. Elec. World, vol. 77, 
no. 11, Mar. 12, 1921, pp. 581-584, 9 figs. Con- 
templated developments exceeding 450,000 kva. 
in northern California. First station now under 
construction. Line being built for 220,000 volts. 


Federal Power Commission. Applications for 
Preliminary Power Permits Continue to Grow. 
Elec. World, vol. 77, no. 11, Mar. 12, 1921, pp. 
585-587, 6 figs. Federal power commission reports 
receipt of 178 up to Feb. 26. Ten applications filed 
during month of February. Applications on file 
involve development of 13,725,166 hp. 


French vs. German Development. Water Exploita- 
tion in France Since the War and the Development 
of German Water Powers (Die Wasserwirtschaft in 
Frankreich nach dem Kriege und der Ausbau der 
deutschen Wasserkrifte), H. Mattern. Elektrotech- 
nische Zeit., vol. 41, no. 49, Dec. 9, 1920, pp. 980 
and 983-985. Notes on utilization of water power 
in France before and during the war; electrification 
of the railroads; utilization of power and navigation 
of ‘the Rhone River; the large waterway planned to 
connect the Rhine, Rhone and the Mediterranean; 
Saving in coal through the utilization of water pow- 
ers; hydroelectric instruction in the _ technical 
schools and new French laws relating to hydraulics; 
France's competition with Germany, and conclu- 
sions for German water-exploitation policy. 


Switzerland. The Waggital Power Station Project, 
Switzerland (Das projektierte Kraftwerk Waggital) 
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Schweizerische Bauzeitung, vol. 77, no. 8, Feb. 19, 
1921, pp. 85-88, 8 figs. Project to be begun in 
spring of 1921 is intended purely as a winter 
power-accumulating plant Retaining dam is 900 
m. above sea level, has a total encatchment area of 
52.8 sq. km., and contains 140,000,000 cu. m. of 
water. Cost of project, 94,000,000 fr 


Western U. 8. A Symposium Devoted to the Up 
building of the West, John A. Britton, B. M. Ras 
tall, E. S. Carman, M. M. O'Shaughnessy, C. F 
Stern, E. O. Edgerton, Franklin T. Griffith and David 
P. Barrows Il. Electricity & Western Industry, 
vol. 46, no. 4, Feb. 15, 1921, pp. 189-202 Titles 
of addresses were Water Power and the West 
Industrial Research a Vital Factor in Substantial 
Growth; The West a Factor in World-Wide Industry; 
Civic Growth; Its Place in Industry; Finance and 
Industry; Helpful Utility Regulation an Aid in 
Industrial Growth; The Vision of the Industrial 
West; and The University Ideal and the West 


WELDING 


Steel Castings. Fraxility Incurred at “Blue Heat 
in Welds of Steel Castings (De la fragilité au bleu 
dans certaines soudures d'‘acier), Charles Frémont 
Comptes rendus des Séances de l'Académie des 
Sciences, vol. 172, no. 7, Feb. 14, 1921, pp. 368-370 
3 figs. Experiments showed that weaknesses or 
dinarily developed in steel castings at critical tem 
peratures between 200 and 450 deg. cent. could be 
overcome by eliminating during welding operation 
all oxidized metal from ends being welded 

[See also ELECTRIC WELDING; THERMIT 
WELDING. } j 


WELDS 


Testing. Standardisation in the Testing of Welds 
F. M. Farmer Engr., vol. 151, no. 3400, Feb. 25 
1921, pp. 200-202, 4 figs. Three standards are 
suggested—shop standards, commercial standards 
and research standards Paper read before Instn 
Mech. Engrs 

The Desirability of Standaraisation in the Testing 
of Welds, F. M. Farmer Engineering vol. 111, no 
2878, Feb. 25, 1921, pp. 239-242, 7 figs Paper read 
before Instn. Mech. Engrs 


WELFARE WORK 


Bathhouses. What H. C. Frick Coke Co.'s Experi 
ence Shows to be the Best Type of Bathhouse, D. J 
Baker. Coal Age, vol. 19 no. 8, Feb. 24, 1921, pp 
349-354, 6 figs. Clothes are hoisted into bottomless 
lockerettes keeping clothes apart Water kept 
thermostatically at 110 deg. fahr Separation of 
rooms prevents splashing of water on men dressing 
No locks used on clothes chains 


Medical Attention. Emergency Procedure in Shop 
Accidents. Metal Trades, vol. 12, no $, Mar 
1921, pp. 98-100. From miscellaneous bulletins 
of U.S. Public Health Service 

How to Treat Skin Affections of Employees 
Walter C. Allen Indus. Management, vol. 61, 
no. 5, Mar. 1, 1921, pp. 180-181 Bulletin sent out 
by Ohio State Board of Health 


WIND TUNNELS 


Margoulis System. Experimental Installations for 
Aerodynamic Researches (Sur les installations ex- 
périmentales de recherches acrodynamiques), Jean 
Villey. Comptes rendus des Séances de |’ Académie 
des Sciences, vol. 172, no. 5, Jan. 31, 1921, pp. 270 
272 Note on Margoulis system of testing aeroplane 
models in wind tunnels using carbonic-acid gas at 
high pressure and low temperature instead of air 


Zeppelin. Wind-Tunnel Installations (Die Wind 
stromanlage des Luftschiffbau), Max Munk Zeit 
fir Flugtechnik wu. Motorluftschiffahrt, vol. 12, 
nos. 2 and 3, Jan. 31, and Fe». 15, 1921, pp. 20-22 
and 35-38, 9 figs Description of general arrange 
ment and equipment of experimental tunnel erected 
by author at the Zeppelin works, said to be largest 
and most up-to-date installation of its kind Dis 
cussion of general aspects for design of such installa- 
tions 


WIRE ROPE 


Manufacture. The Manufactfre of Wire Rope 
Carl King. Blast Furnace & Steel Plant, vol. 9 
no. 3, Mar. 1921, pp. 196 197, 13 figs. General 
description of machines and operations involved in 
manufacture of wire rope at Palmer plant of Wick- 
wire Spencer Steel Corp 


WOOD PRESERVATION 


Treatment. Report of Committee XVII— Wood 
Preservation Bul. Am. Ry. Eng. Assn., vol. 22 
no. 233, Jan. 1921, pp. 442-479, 3 figs. Experi 
mental investigation of comparative efficiencies of 
various treatments 


WOREMEN’'S COMPENSATION 

Employers’ Liabilities.. Liability for Lack of Ven 
tilation, Chesla C. Sherlock. Am. Mach., vol. 54, 
no. 9, Mar. 3, 1921, pp. 374-376. Scope of common 
and statutory laws. Liability under compensation 
acts. Effects of safety appliance laws, or factory 
acts. 


Social Insurance and. Workmen's Compensation 

fmand Social ee Carl Hookstadt. Monthly 
Labor Rev., vol. 12, no. 2, Feb. 1921, pp. 154-164 
Cost of occupational. diseases under workmen's 
compensation acts in U. 


WRENCHES 


Manufacture. Making 300,000 Wrenches Monthly, 
H. R. Simonds. Iron Trade Rev., vol. 68, no. 11 
Mar. 17, 1921, pp. 756-759 and 761, 9 figs. Manu 
facturing methods‘ at plant of Walden-Worcester, 
Mass. 











